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Abstract
Background In the United States (US), medicaid capitated managed care costs are controlled by
optimizing patients’ healthcare utilization. Adults in capitated plans utilize primary care providers (PCP)
more than emergency departments (ED), compared to fee-for-service (FFS). Pediatric data are lacking. We
aim to determine the association between US capitated and FFS Medicaid payment models and children’s
outpatient utilization.

Methods This retrospective cohort compared outpatient utilization between two payment models
of Medicaid enrollees aged 1-18 years using Truven’s 2014 Marketscan Medicaid database. Children
enrolled >11 months were included, and were excluded for eligibility due to disability/complex chronic
condition, lack of outpatient utilization, or provider capitation penetration rate <5% or >95%. Negative
binomial and logistic regression assessed relationships between payment model and number of visits or
odds of utilization, respectively.

Results Of 711,008 children, 66,980(9.4%) had FFS and 644,028(90.6%) had capitated plans. Children in
capitated plans had greater odds of visits to urgent care, PCP-acute, and PCP-well-child care (aOR
1.21[95%CI 1.15-1.26]; aOR 2.07[95%CI 2.03-2.13]; aOR 1.86 [95%CI 1.82-1.91], respectively), and had
lower odds of visits to EDs and specialty care (aOR 0.82 [95%CI 0.8-0.83]; aOR 0.61 [95%CI 0.59-0.62],
respectively), compared to FFS.

Conclusions The majority of children in this US Medicaid population had capitated plans associated with
higher utilization of acute care, but increased proportion of lower-cost sites, such as PCP-acute visits and
UC. Policies that improve healthcare coverage of children and programs that encourage capitated
payment models with care coordination may improve access to timely acute care in lower-cost settings
for non-chronically ill children.

Introduction
Since the United States’ (US) Affordable Care Act (ACA) of 2010 and Medicare Access and Children’s
Health Insurance Program (CHIP) Reauthorization Act (MACRA) of 2015, enrollment of children in
Medicaid or CHIP has grown to historically high rates.(1-3) Most newly insured children are covered under
comprehensive managed care organizations (MCO), which utilize capitated payment models.(4) Under
capitated payment models, state Medicaid agencies and MCOs agree to a �xed payment, per member, per
month, to control health costs and coordinate care.(5) The MCO then pays providers on either a capitated
or FFS basis.(6, 7) Providers are encouraged to control costs by limiting low-value tests and treatments,
advocating for prevention, and promoting children to seek care at cost-effective venues, preferably
coordinated through the primary care provider (PCP).(8) The enrollment of children into a MCO or fee-for-
service (FFS) plan is varied by state policies, and includes factors such as plan availability, geography,
disability or complex care needs, or enrollee choice. Children in FFS Medicaid plans are associated with
greater expenditures (9) and in concordance with this, the portion of children enrolled in capitated MCOs
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are rising and FFS plans declining (4, 10, 11). As public policy advocates for children, pediatric providers
should have awareness of whether capitated payment models are associated with children’s use of cost-
effective locations, such as the PCP.

 

The effect of Medicaid payment models on children’s healthcare utilization was studied 2-3 decades ago,
when the enrollment and management of Medicaid managed care differed greatly from today’s
landscape. These studies found Medicaid managed care prepaid plans (akin to today’s capitated plans)
were associated with no change in well child visits, and no change or decreased ED visits.(12-14)  Since
then, studies of Medicaid payment models in children have been limited to primary or preventative care,
or limited to children with special healthcare needs or based on self-report.(15-17) Recent studies on
outpatient utilization in the commercially insured population include urgent care (UC), however data on
UC utilization in the Medicaid population are lacking.(18, 19) UC visits are one example of possible
healthcare cost savings, as they are signi�cantly less expensive than ED visits for comparable illnesses,
and are an increasingly used venue for low acuity conditions.(18, 20) What remains unknown is the
association of current payment models on outpatient care-seeking behavior in children, after the major
healthcare policy changes associated with the ACA in 2010 and the 2014 Medicaid expansion. This study
aims to describe the association of current Medicaid payment models with children’s utilization of
outpatient care.

Methods
Study Design and Setting

We conducted a retrospective cohort study comparing outpatient utilization between two payment
models (capitated versus FFS) of US Medicaid enrollees aged 1 to 18 years using Truven - IBM Watson
Health’s (New York, NY) Marketscan Medicaid claims database for the year 2014. The database contains
inpatient, outpatient, long-term care, and retail pharmacy claims from eleven de-identi�ed, geographically-
varied states. The states in the 2014 Marketscan database are representative of the overall Medicaid
population and ranged from having 7% to 100% capitated enrollees (correspondence with Truven –
Watson IBM Health), but no state identi�ers are present in the database.

 

We included non-chronically ill children that were enrolled in Medicaid for at least 11 months of the study
year. We de�ned non-chronically ill children as those without medical complexity or disability, though
some patients may have multiple non-complex medical conditions (e.g. allergic rhinitis). We excluded
enrollees with a complex chronic condition (CCC), as de�ned by Feudtner et al. (21), due to the
disproportionate use of healthcare services by chronically-ill children. We excluded enrollees eligible for
Medicaid due to a disability because of state-to-state variability in preferentially assigning these children
to a fee-for-service payment model. (8, 22) Children aged less than 12 months were excluded due to
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inability to determine sustained enrollment for 11 of 12 study months and therefore inability to track
utilization during their life.

 

We accounted for provider level practice in�uences by calculating the capitation penetrance rate for each
provider. In this database, the managed care status for each of the enrollees that is seen by (i.e. has a
claim by) a provider is aggregated to produce a value (i.e. 0-100% capitation penetration rate) for that
provider. With this data, we excluded enrollees who saw any provider with a capitation penetration rate of
less than 5% or more than 95%, or who did not see at least 45 Medicaid enrollees in the study year.
Extremes in capitation penetrance rate were excluded to reduce bias arising from providers who may be
in�uenced in their referral patterns due to penetrance of their payer type, and to reduce bias from states
that have exclusively one type of payment model.  

 

Ethics

This study was reviewed and approved as non- human subjects research by the Institutional Review
Board at Children’s Mercy Kansas City.

 

Population and Visit Characteristics

Patient age was calculated as of December 31, 2014. We also report sex and race/ethnicity (White, Black,
Hispanic, Other). To compare disease burden between the two payment groups in our cohort, we
identi�ed and characterized non-complex chronic medical conditions. The presence and number of non-
complex chronic medical conditions (e.g. allergic rhinitis) and their organ systems were identi�ed using
the Agency for Healthcare Research and Quality’s (AHRQ) Chronic Condition Indicator. AHRQ’s Chronic
Condition Indicator is a publicly available diagnosis-based classi�cation system that identi�es
International Classi�cation of Diseases, Ninth Revision, Clinical Modi�cation (ICD-9-CM) codes as chronic
or not chronic, as well as the affected organ system (e.g. cardiac, endocrine, hematology, etc.). (23)

 

The outpatient visit sites of ED, UC, PCP acute visit, PCP well-child visit, specialty care were classi�ed
based on the coded location of services (24) and Truven’s proprietary service subcategory provided in the
claims data. Truven’s database classi�es specialty care to ancillary or specialty health services that are
outside of the scope of a PCP visit (e.g. medical or surgical sub-specialists, optometry, mental health,
etc.). Retail based clinics were not included, due to an exceedingly small sample in this category (less
than 100 retail clinic visits in the entire database). PCP well-child visits were differentiated from PCP
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acute visits using ICD-9 or Current Procedural Terminology codes, based on a previously developed
algorithm. (25)

 

Statistical Analysis

Differences in demographics, clinical characteristics, and utilization between capitated and FFS enrollees
were determined by chi-squared tests of association. The relationship between payment model and
number of visits in each of the care settings was assessed with negative binomial regression. Logistic
regression assessed the adjusted relationship between payment model and the odds of having any
utilization or rate ratio of visits in the different care settings. Models were adjusted for age group (1-2, 3-5,
6-12, 13-18 years), sex, race/ethnicity, number of non-complex medical conditions, and non-complex
medical condition organ systems. All analyses were performed with SAS 9.4 (SAS Institute, Cary, NC).  P-
values less than 0.05 were considered statistically signi�cant. 

Results
Our study population included 711,008 total children, of which 66,980 (9.4%) had FFS plans and 644,028
(90.6%) were in capitated plans. A diagram of enrollees included for analysis is displayed in Figure 1.
Most children in both groups were in the 6- to 12-year-old age range, though the capitated group had more
toddler and pre-school aged children while the FFS group had more adolescents, as shown in Table 1.
The capitated group had a signi�cantly higher proportion of minority children (46.6% of children in the
capitated group were black vs. 24.5% of the FFS group; p < 0.001). The FFS group contained more
children with three or more non-complex medical conditions compared those with capitated care (11.6%
vs 9.0%; p < 0.001). The prevalence of non-complex medical conditions categorized by organ systems
was not signi�cantly different in the two populations for 10 of 22 organ system categories, shown in
Additional File 1.  The four most common medical conditions in both groups were allergic rhinitis, vision
defects, ADD & ADHD, and asthma. Supplemental data on the association of outpatient care setting with
age, sex, race/ethnicity, and number of non-complex medical conditions is shown in Additional File 2.

 

Enrollees in capitated plans had a signi�cantly greater proportion of > 1 visits per year to EDs, UCs, and
PCP for acute care, and signi�cantly smaller proportion of > 1 specialty care visits, compared to children
in FFS plans (all p < 0.001). (Table 2) The highest rate of visits per 100 enrollees was for children in
capitated plans to the PCP for acute care (155 visits per 100 enrollees), which was nearly 4-fold greater
than their rate of ED visits (39 visits per 100 enrollees), and nearly 3-fold greater than the rate of PCP-
acute care in FFS plans (55 visits per 100 enrollees) . The highest rate of visits for children in FFS plans
were to specialty care (177 visits per 100 enrollees). (Table 2)
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When adjusting for demographics and non-complex medical conditions, the odds were 21%, 107%, and
86% higher for children in capitated plans to visit UC, PCP-acute care, and PCP-well-child care (aOR 1.21,
95%CI 1.15-1.26; aOR 2.07, 95%CI 2.03-2.13; aOR 1.86, 95%CI 1.82-1.91, respectively), noted in Figure 2. In
contrast, among children in capitated plans, the odds were 18% and 39% lower for ED or specialty care
visits (aOR 0.82, 95%CI 0.8-0.83; aOR 0.61, 95%CI 0.59-0.62, respectively). The model adjusting for
number of visits to each care setting showed similar results. Children in capitated plans had 20% and
55% higher incidence of visits to UC and PCP-acute care (Rate Ratio [RR] 1.2, 95%CI 1.16-1.25, RR 1.55,
95%CI 1.52-1.57, respectively), and 17% and 32% lower incidence of visits to ED and specialty care,
respectively (RR 0.83, 95%CI 0.82-0.85, RR 0.68, 95%CI 0.67-0.69, respectively). (Additional File 3)       

Discussion
Our results suggest children in capitated plans have patterns of outpatient utilization notable for greater
use of urgent care and PCP-acute and well-child care, with lower odds of visits to EDs and specialty care.
Although capitated enrollees had higher rates of overall outpatient utilization, regression analysis showed
they were more likely to seek care in less costly locations (UC and PCP). In contrast, children in FFS plans
were more likely to seek care at costlier sites (ED and specialty care).

 

Studies of disabled children and of adults found similar trends. Previous literature commented that
disabled children in capitated plans had easier access to primary care and better coordination of
emergency care, compared to those in FFS plans.(15, 16) Studies of adults in capitated plans, performed
after the ACA in 2010 and the 2014 Medicaid expansion, reported lower rates of ED utilization and higher
rates of PCP visits.(4, 26, 27) However, other reports noted a marginal increase(28, 29), or no change in
rate of ED visits.(30) Recent years have seen increased enrollment in capitated MCOs, declining
enrollment in FFS plans(31), but also declining enrollment of children overall(32). While longitudinal,
nationwide studies of children are still warranted to ensure MCO payment models are indeed leading to
cost-effective healthcare utilization, our data supports a trend of lower-cost sites of utilization by children
with capitated MCOs. Policy makers and health systems should continue to support healthcare coverage
of children and support programs that use capitated payment models with care coordination to improve
timely access to lower-cost acute care settings for non-chronically ill children.

 

Our analysis also found that children in capitated plans had increased frequency of utilization (3, 4, or 5+
visits per year) of all acute care sites (ED, UC, PCP), compared to those in FFS plans. If children in
capitated plans are high-frequency utilizers of healthcare, despite visiting lower-cost care settings (e.g.
UC, PCP), the high volume of acute care visits may negate the �nancial bene�t of capitated payment
models. However, this trend of high acute care utilization by capitated enrollees may be a transient
�nding during a time of health insurance change. The phenomenon that pent-up demand plus increased
access to healthcare leads to increased utilization was described among newly insured children after



Page 7/16

Oregon’s 2009-2010 CHIP expansion, and in adults after the 2014 Medicaid expansion under the ACA.(17,
33) Expansion programs that increase parents’ Medicaid eligibility (such as the 2014 Medicaid expansion
and Oregon’s 2008 Medicaid expansion) have been associated with a ‘welcome mat’ effect on families,
leading to increased enrollment in children.(34-36) Since these landmark changes in health insurance,
children have had increased enrollment rates in Medicaid or CHIP, and likewise increased access to
healthcare.(1) It’s unclear whether our �nding of high acute care utilization by capitated enrollees re�ects
pent-up demand of newly insured children or a well-established medical home model in this cohort. This
theory merits validation with longitudinal data.

 

Strategies on cost-containment based on site of healthcare delivery should focus on supporting the PCP
even for FFS plans.(37) Past work supports the notion that PCPs and patients in a capitated system
experience improved �rst-contact accessibility and an improved availability of services.(38, 39) However,
when the PCP is not available, strategies to provide access to care at the most cost-effective site should
be promoted. UC comprised a small portion of acute visits in both payment models, whereas ED visits
were more common. Since UC offers cost-savings compared to similar ED visits, secondary cost-
containment strategies may focus on shifting low acuity ED visits to UC. (20) The largest portion of acute
care visits by children in capitated plans occurred at the PCP, and the smallest portion of acute care visits
were to UC. This underscores the important role of PCPs in serving as the hub of the medical
neighborhood, for children with acute or chronic illnesses.

 

Other explanations for high utilization for acute care visits in capitated plans, compared to FFS, may arise
from in�uences other than that of the primary care provider. First, previous studies have shown that low-
income families enrolled in health insurance plans with cost-sharing, compared to plans without cost-
sharing, had decreased episodes of primary and emergency care, and reduced ambulatory expenses by
up to one-third. (40, 41) The health implications of this reduction in acute care are not known currently.
Cost-sharing still exists in Medicaid and CHIP  but there is wide state-to-state variability in the structure of
cost-sharing.(2) Second, minority races have been associated with some disparities in pediatric
healthcare utilization, such as lack of a usual source of care prior to CHIP enrollment and receipt of fewer
primary care services, while other studies show no healthcare disparities amongst race.(42, 43) Our study
found a higher rate of minorities (Black, Hispanic, or Other) enrolled in capitated plans, compared to FFS,
and greater odds of ED visits in black enrollees (Additional File 2). Unadjusted rates of capitated plans
showed higher numbers of ED visits, but when controlling for demographics and non-complex medical
conditions adjusted odds of ED visits were lower in the capitated group. It’s unclear whether race
in�uenced utilization, or these �ndings are an effect of baseline race/ethnicity disparities (42).
Alternatively, the differences in races enrolled in the two payment plans may re�ect state-level population
characteristics and local availability of Medicaid payment models. The in�uences on patient behavior
and healthcare utilization are complex and multi-factorial, and remain an ongoing area of research.
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Furthermore, utilization is merely one facet that contributes to the success of a payment model.
Evaluation of current payment models must incorporate a multitude of factors beyond utilization, such as
appropriateness of use, race/ethnicity in�uences, equitable access to health care, and health outcomes.
Capitated plans can also in�uence healthcare choices by changing how providers deliver care (as when
primary care providers are themselves capitated), through network size (to higher or lower provider
payment rates than FFS Medicaid), or through direct effects on enrollees (e.g. through prevention,
information provision, or ED copays where permitted). Lastly, this cross-sectional, observational study
does not determine causality related to the utilization patterns of children between the FFS and capitated
groups. However, observable characteristics of the FFS group included more non-complex medical
conditions. Therefore, if these characteristics would require increased medical attention, we would expect
more acute care visits among FFS, rather than fewer. Nevertheless, this comprehensive, multi-state
database offered rich information to characterize outpatient visits in the pediatric Medicaid population.

 

Limitations

Limitations of this study include generalizability arising from our choice to exclude children whose
providers see exclusively one type of payment model (i.e. < 5 or > 95% capitation penetration rate),
excluding > 2 million enrollees; however, this was necessary to alleviate the predominate of practice
patterns within regions with a single payment model and made the sample population as comparable as
possible. This exclusion reduces the generalizability of the results, as children in the �nal sample were
likely less geographically diverse, were a higher percentage Black, had more chronic conditions, and had
more utilization. A known limitation of Medicaid databases is the high turnover of enrollment. We
included enrollees with >11 months of continuous enrollment in order to capture a comprehensive view of
outpatient visits in this cohort, consequently excluding another 1.2 million enrollees. The implications of
a large number of enrollee exclusions is a potential bias of the outpatient utilization patterns noted in this
study. Another limitation of de-identi�ed US Medicaid databases is lack of state-speci�c Medicaid
policies and lack of provider-level utilization (since claims are listed at the enrollee level), which limits our
ability to draw conclusions or account for trends in utilization at the state or provider/practice level. Other
facets unable to be determined from this database is information on speci�c plan types (e.g. primary care
case management (PCCM)), or modes of provider reimbursement. Therefore our estimate is an average
effect of patients in capitated plans whose providers are paid on a capitated basis and a FFS basis. A
potential confounder that is not accounted for in this database includes urban versus rural geography of
enrollees, or proximity of available in-network providers. If Medicaid managed care is more common in
urban areas or has more available in-network providers, and urban dwellers have greater healthcare use
and access (44), then geography differences may contribute to utilization disparities in this study. We
controlled for high illness-severity by excluding disabled children or with complex chronic conditions, but
given the constraints of this database we do not have a reliable means to quantify severity of disease in
the remaining study population. Despite applying a comprehensive classi�cation system to exclude
complex chronic conditions, some chronic conditions including mental health illnesses may not have
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been identi�ed in the study population. As such it is possible that some of the differences in utilization
we noted in this study are, in part, attributed to differences in severity of non-complex chronic conditions
or differences in complex chronic or mental health conditions associated with increased morbidity. While
this study evaluates pediatric outpatient utilization, we are unable to draw conclusions on
appropriateness of use, unmet needs, or health outcomes of these children. Finally, the rapidly changing
climate of healthcare in the United States makes it di�cult to predict whether the patterns from this
single-year study will remain in the future.

Conclusion
This study reports the outpatient utilization patterns of children with different Medicaid insurance
payment models in the US. Children in capitated plans were more likely to visit the medical home and less
costly locations (UC, PCP) and were less likely to visit costlier sites (ED, specialty care).  This study
included data from 2014. Since 2014, Medicaid continues to experience shifts in payment models, shifts
in numbers of insured children, and potentially changes in access to care. (4, 8, 10, 32) Longitudinal,
nationwide studies of children are warranted to ensure MCO payment models are indeed leading to cost-
effective healthcare utilization in the pediatric population. Given the trend of lower-cost sites of utilization
by children with capitated MCOs, policy makers and health systems should continue to support
healthcare coverage of children and support programs that use capitated payment models with care
coordination to improve timely access to lower-cost acute care settings for non-chronically ill children.

List Of Abbreviations
CHIP- Children’s Health Insurance Program

PCP- Primary care provider

FFS- Fee-for-service

MCO- Managed care organization

ED- Emergency Department

UC- Urgent Care

aOR- Adjusted odds ratio

RR- Rate ratio

US- United States

Declarations



Page 10/16

Ethics Approval and Consent to Participate: This study was reviewed and approved as non- human
subjects research by the Institutional Review Board at Children’s Mercy Kansas City.

Consent for Publication: Not applicable.

Availability of Data and Materials: The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Competing Interests: The authors have no con�icts of interest or �nancial relationships relevant to this
article to disclose.

Funding:  None

Authors’ Contributions: The authors have made substantial contributions to the content of the manuscript
including concept and design (TC, JR, MH, AM), acquisition of data (JR, MH), analysis and interpretation
of data (TC, JR, MH, RB, AF, DB, EA, AM), drafting of the manuscript (TC, JR, MH, RB, AF, DB, EA, AM), and
critical revision of the manuscript (TC, JR, MH, RB, AF, DB, EA, AM).  All authors have read and approved
the manuscript.

Acknowledgements: None.

References
1. Gates A, Rudowitz R, Artiga S. Two Year Trends in Medicaid and CHIP Enrollment Data: Findings

from the CMS Performance Indicator Project. Kaiser Commision on Medicaid and Uninsured
[Internet]. Menlo Park: Kaiser Family Foundation; 2016 [cited 2020 Apr 30]. Available
from: https://www.kff.org/report-section/two-year-trends-in-medicaid-and-chip-enrollment-data-key-
�ndings/.

2. Brooks T, Wagnerman K, Artiga S, Cornachione E, Ubri P. Medicaid and CHIP Eligibility, Enrollment,
Renewal, and Cost Sharing Policies as of January 2017: Findings from a 50-State Survey [Internet].
Menlo Park: Kaiser Family Foundation; 2017 [cited 2020 Apr 30]. 69 p. Available
from: https://www.kff.org/medicaid/report/medicaid-and-chip-eligibility-enrollment-renewal-and-
cost-sharing-policies-as-of-january-2017-�ndings-from-a-50-state-survey/.

3. Larson K, Cull WL, Racine AD, Olson LM. Trends in Access to Health Care Services for US Children:
2000-2014. Pediatrics. 2016;138(6).

4. Centers for Medicare & Medicaid Services. Managed Care Centers for Medicare & Medicaid Services.
Enrollment and Program Characteristics, 2014. Mathematica Policy Research; 2016. 282 p.

5. Center for Medicare and Medicaid Services. Managed Care [Internet]. Baltimore: Center for Medicare
and Medicaid Services; 2019 [updated 2017 Jun 26, cited 2020 Apr 30]. Available
from: https://www.medicaid.gov/medicaid/managed-care/index.html.

https://www.kff.org/report-section/two-year-trends-in-medicaid-and-chip-enrollment-data-key-findings/
https://www.kff.org/medicaid/report/medicaid-and-chip-eligibility-enrollment-renewal-and-cost-sharing-policies-as-of-january-2017-findings-from-a-50-state-survey/
https://www.medicaid.gov/medicaid/managed-care/index.html


Page 11/16

�. Holahan J, Rangarajan S, Schirmer M. Medicaid Managed Care Payment Methods and Capitation
Rates: Results of a National Survey [Internet]. Washington, DC: Urban Institute; 1999 [cited 2020 Apr
30]. 54 p. Available from: http://webarchive.urban.org/publications/309064.html.

7. Rosenthal TC, Horwitz ME, Snyder G, O'Connor J. Medicaid primary care services in New York State:
partial capitation vs full capitation. J Fam Pract. 1996;42(4):362-8.

�. Sparer M. Medicaid managed care: Costs, access, and quality of care. Princeton: Robert Wood
Johnson Foundation; 2012. 36 p.

9. Bettenhausen JL, Richardson TE, Shah SS, Hall M, Andrews AL, Neff JM, et al. Medicaid
Expenditures Among Children With Noncomplex Chronic Diseases. Pediatrics. 2018;142(5).

10. Smith VK, Gifford K, Ellis E, Rudowitz R, Snyder L, Hinton E. Medicaid Reforms to Expand Coverage,
Control Costs and Improve Care: Results from a 50-State Medicaid Budget Survey for State Fiscal
Years 2015 and 2016 [Internet]. Menlo Park: Family Foundation; 2015 [cited 2020 Apr 30]. 88 p.
Available from: http://kff.org/report-section/medicaid-reforms-to-expand-coverage-control-costs-and-
improve-care-managed-care-reforms/.

11. Hill I, Hawkes C, Harrington M, Bajaj R, Black W, Fasciano N, et al. Congressionally Mandated
Evaluation of the State Children’s Health Insurance Program: Final Cross-Cutting Report on the
Findings from Ten State Site Visits. [Internet]. Washington, DC: US Department of Health and Human
Services; 2003 [cited 2020 Apr 30]. 179 p. Report No.: HHS-100-01-0002 Available
from: http://webarchive.urban.org/UploadedPDF/1001343_schip.pdf.

12. Alessandrini EA, Shaw KN, Bilker WB, Perry KA, Baker MD, Schwarz DF. Effects of Medicaid managed
care on health care use: infant emergency department and ambulatory services. Pediatrics.
2001;108(1):103-10.

13. Mauldon J, Leibowitz A, Buchanan JL, Damberg C, McGuigan KA. Rationing or rationalizing
children's medical care: comparison of a Medicaid HMO with fee-for-service care. Am J Public Health.
1994;84(6):899-904.

14. Baker LC, Afendulis C. Medicaid managed care and health care for children. Health Serv Res.
2005;40(5, Part 1):1466-88.

15. Mitchell JM, Gaskin DJ. Do children receiving Supplemental Security Income who are enrolled in
Medicaid fare better under a fee-for-service or comprehensive capitation model? Pediatrics.
2004;114(1):196-204.

1�. Mitchell JM, Gaskin DJ, Kozma C. Health supervision visits among SSI-eligible children in the D.C.
Medicaid program: a comparison of enrollees in fee-for-service and partially capitated managed
care. Inquiry. 2008;45(2):198-214.

17. Bailey SR, Marino M, Hoopes M, Heintzman J, Gold R, Angier H, et al. Healthcare Utilization After a
Children's Health Insurance Program Expansion in Oregon. Matern Child Health J. 2016;20(5):946-54.

1�. Poon SJ, Schuur JD, Mehrotra A. Trends in Visits to Acute Care Venues for Treatment of Low-Acuity
Conditions in the United States From 2008 to 2015. JAMA Intern Med. 2018;178(10):1342-9.

http://webarchive.urban.org/publications/309064.html.
http://kff.org/report-section/medicaid-reforms-to-expand-coverage-control-costs-and-improve-care-managed-care-reforms/
http://webarchive.urban.org/UploadedPDF/1001343_schip.pdf


Page 12/16

19. Ray KN, Shi Z, Ganguli I, Rao A, Orav EJ, Mehrotra A. Trends in Pediatric Primary Care Visits Among
Commercially Insured US Children, 2008-2016. JAMA Pediatr. 2020.

20. Montalbano A, Rodean J, Kangas J, Lee B, Hall M. Urgent Care and Emergency Department Visits in
the Pediatric Medicaid Population. Pediatrics. 2016;137(4):1-6.

21. Feudtner C, Feinstein JA, Zhong W, Hall M, Dai D. Pediatric complex chronic conditions classi�cation
system version 2: updated for ICD-10 and complex medical technology dependence and
transplantation. BMC Pediatr. 2014;14:199.

22. National Council on Disability. Medicaid Managed Care for People with Disabilities: Policy and
Implementation Considerations for State and Federal Policymakers [Internet]. Washington: DC:
National Coouncil on Disability; 2013 [cited 2020 Apr 30]. 191 p. Available
from: https://www.ncd.gov/rawmedia_repository/20ca8222_42d6_45a5_9e85_6bd57788d726.pdf.

23. Agency for Healthcare Research and Quality. Chronic Condition Indicator (CCI) for ICD-9-CM for the
Healthcare Cost and Utilization Project (HCUP) [Internet]. Rockville: Agency for Healthcare Research
and Quality; 2016 [updated 2016 May 11; cited 2020 Apr 30]. Available from: www.hcup-
us.ahrq.gov/toolssoftware/chronic/chronic.jsp.

24. Centers for Medicare & Medicaid Services. Place of Service Code Set [Internet]. Baltimore: Centers for
Medicare & Medicaid Services; 2016 [updated 2020 Feb 11; cited 2020 Apr 30]. Available
from: https://www.cms.gov/Medicare/Coding/place-of-service-
codes/Place_of_Service_Code_Set.html.

25. Stewart KA, Zickafoose JS, Wu B, Brown RS, Ireys HT. Association Between NCQA Patient-Centered
Medical Home Recognition for Primary Care Practices and Quality of Care for Children with
Disabilities and Special Health Care Needs [Internet] Washington, DC: US Department of Health &
Human Services; 2014 [cited 2020 Apr 30]. 47 p. Available from:
https://aspe.hhs.gov/report/association-between-ncqa-patient-centered-medical-home-recognition-
primary-care-practices-and-quality-care-children-disabilities-and-special-health-care-needs/appendix-
c-cpt-and-icd-9-cm-codes.

2�. Akosa Antwi Y, Moriya AS, Simon K, Sommers BD. Changes in Emergency Department Use Among
Young Adults After the Patient Protection and Affordable Care Act's Dependent Coverage Provision.
Ann Emerg Med. 2015;65(6):664-72 e2.

27. Sommers BD, Blendon RJ, Orav EJ, Epstein AM. Changes in Utilization and Health Among Low-
Income Adults After Medicaid Expansion or Expanded Private Insurance. JAMA Intern Med.
2016;176(10):1501-9.

2�. Taubman SL, Allen HL, Wright BJ, Baicker K, Finkelstein AN. Medicaid increases emergency-
department use: evidence from Oregon's Health Insurance Experiment. Science. 2014;343(6168):263-
8.

29. Chou SC, Venkatesh AK, Trueger NS, Pitts SR. Primary Care O�ce Visits For Acute Care Dropped
Sharply In 2002-15, While ED Visits Increased Modestly. Health Aff (Millwood). 2019;38(2):268-75.

https://www.ncd.gov/rawmedia_repository/20ca8222_42d6_45a5_9e85_6bd57788d726.pdf
https://www.cms.gov/Medicare/Coding/place-of-service-codes/Place_of_Service_Code_Set.html
https://aspe.hhs.gov/report/association-between-ncqa-patient-centered-medical-home-recognition-primary-care-practices-and-quality-care-children-disabilities-and-special-health-care-needs/appendix-c-cpt-and-icd-9-cm-codes


Page 13/16

30. Wherry LR, Miller S. Early Coverage, Access, Utilization, and Health Effects Associated With the
Affordable Care Act Medicaid Expansions: A Quasi-experimental Study. Annals of internal medicine.
2016;164(12):795-803.

31. Congressional Budget O�ce. Exploring the Growth of Medicaid Managed Care [Internet] Washington
DC: Congress of the United States Congressional Budget O�ce; 2018 [cited 2020 Apr 30]. 29 p.
Available from: http://www.cbo.gov/publication/54235.

32. Brooks T, Park E, Roygardner L. Medicaid and CHIP Enrollment Decline Suggests the Child Uninsured
Rate May Rise Again. [Internet] Washington, DC: Georgetown University Center for Children and
Families. 2019 [cited 2020 Apr 30]. 25 p. Available from: https://ccf.georgetown.edu/wp-
content/uploads/2019/06/Enrollment-Decline.pdf.

33. Kirby JB, Vistnes JP. Access To Care Improved For People Who Gained Medicaid Or Marketplace
Coverage In 2014. Health affairs. 2016;35(10):1830-4.

34. DeVoe JE, Marino M, Angier H, O'Malley JP, Crawford C, Nelson C, et al. Effect of expanding medicaid
for parents on children's health insurance coverage: lessons from the Oregon experiment. JAMA
Pediatr. 2015;169(1):e143145.

35. Hudson JL, Moriya AS. Medicaid Expansion For Adults Had Measurable 'Welcome Mat' Effects On
Their Children. Health affairs. 2017;36(9):1643-51.

3�. Howell EM, Kenney GM. The impact of the Medicaid/CHIP expansions on children: a synthesis of the
evidence. Med Care Res Rev. 2012;69(4):372-96.

37. Star�eld B, Simpson L. Primary care as part of US health services reform. JAMA. 1993;269(24):3136-
9.

3�. Star�eld B, Cassady C, Nanda J, Forrest CB, Berk R. Consumer experiences and provider perceptions
of the quality of primary care: implications for managed care. J Fam Pract. 1998;46(3):216-26.

39. Star�eld B, Shi L, Macinko J. Contribution of primary care to health systems and health. Milbank Q.
2005;83(3):457-502.

40. Valdez RB, Brook RH, Rogers WH, Ware JE, Jr., Keeler EB, Sherbourne CA, et al. Consequences of cost-
sharing for children's health. Pediatrics. 1985;75(5):952-61.

41. Leibowitz A, Manning WG, Jr., Keeler EB, Duan N, Lohr KN, Newhouse JP. Effect of cost-sharing on
the use of medical services by children: interim results from a randomized controlled trial. Pediatrics.
1985;75(5):942-51.

42. Shone LP, Dick AW, Brach C, Kimminau KS, LaClair BJ, Shenkman EA, et al. The role of race and
ethnicity in the State Children's Health Insurance Program (SCHIP) in four states: are there baseline
disparities, and what do they mean for SCHIP? Pediatrics. 2003;112(6 Part 2):e521.

43. Elster A, Jarosik J, VanGeest J, Fleming M. Racial and ethnic disparities in health care for
adolescents: a systematic review of the literature. Archives of pediatrics & adolescent medicine.
2003;157(9):867-74.

44. Caldwell JT, Ford CL, Wallace SP, Wang MC, Takahashi LM. Intersection of Living in a Rural Versus
Urban Area and Race/Ethnicity in Explaining Access to Health Care in the United States. Am J Public

http://www.cbo.gov/publication/54235
https://ccf.georgetown.edu/wp-content/uploads/2019/06/Enrollment-Decline.pdf


Page 14/16

Health. 2016;106(8):1463-9.

Tables

Table 1. Demographics of study population strati�ed by payment model.

a The presence and number of non-complex medical conditions were identi�ed using the Agency for

Healthcare Research and Quality’s (AHRQ) Chronic Condition Indicator, a publicly available diagnosis-

based classi�cation system that identi�es International Classi�cation of Diseases, Ninth Revision,

Clinical Modi�cation (ICD-9-CM) codes as chronic or not chronic. (23)

Characteristic Total Fee for Service Capitated p-value
    N = 711,008 (100%) N = 66,980 (9.4%) N = 644,028 (90.6%)  
Age (years)       <0.001
  1-2 87,730 (12.3) 7,630 (11.4) 80,100 (12.4)  
  3-5 136,396 (19.2) 9,565 (14.3) 126,831 (19.7)  
  6-12 304,444 (42.8) 29,284 (43.7) 275,160 (42.7)  
  13-18 182,438 (25.7) 20,501 (30.6) 161,937 (25.1)  
Sex       0.57
  Male 362,424 (51.0) 34,212 (51.1) 328,212 (51.0)  
  Female 348,584 (49.0) 32,768 (48.9) 315,816 (49.0)  
Race/Ethnicity       <0.001
  White 312,358 (43.9) 45,643 (68.1) 266,715 (41.4)  
  Black 316,814 (44.6) 16,392 (24.5) 300,422 (46.6)  
  Hispanic 44,335 (6.2) 1,880 (2.8) 42,455 (6.6)  
  Other 37,501 (5.3) 3,065 (4.6) 34,436 (5.3)  
Number of Non-Complex Medical Conditions   <0.001
  0 368,071 (51.8) 34,576 (51.6) 333,495 (51.8)  
  1 191,631 (27.0) 17,286 (25.8) 174,345 (27.1)  
  2 85,889 (12.1) 7,381 (11.0) 78,508 (12.2)  
  3+ 65,417 (9.2) 7,737 (11.6) 57,680 (9.0)  

 

Table 2. Rate and frequency of site utilization listed by insurance type. PCP-Well Child Visits are excluded

from this table because recommended visits per year vary by age.
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Care Setting Total Fee for Service Capitated p-value
Emergency Department (ED)        
ED Visits per 100 Enrollees 39 34 39 <0.001
Number of ED Visits, N(%)       <0.001
  0 532,109 (74.8) 52,562 (78.5) 479,547 (74.5)  
  1 120,067 (16.9) 9,550 (14.3) 110,517 (17.2)  
  2 37,411 (5.3) 3,021 (4.5) 34,390 (5.3)  
  3 12,750 (1.8) 1,047 (1.6) 11,703 (1.8)  
  4+ 8,671 (1.2) 800 (1.2) 7,871 (1.2)  
Urgent Care (UC)        
UC Visits per 100 Enrollees 9 8 9 <0.001
Number of UC Visits, N(%)       <0.001
  0 671,694 (94.5) 63,499 (94.8) 608,195 (94.4)  
  1 26,694 (3.8) 2,396 (3.6) 24,298 (3.8)  
  2 7,664 (1.1) 700 (1.0) 6,964 (1.1)  
  3+ 4,956 (0.7) 385 (0.6) 4,571 (0.7)  
Primary Care (PCP)- Acute Visits        
PCP-Acute Visits per 100 Enrollees 145 55 155 <0.001
Number of PCP-Acute Visits, N(%)       <0.001
  0 330,115 (46.4) 51,561 (77.0) 278,554 (43.3)  
  1 150,200 (21.1) 7,213 (10.8) 142,987 (22.2)  
  2 86,952 (12.2) 3,502 (5.2) 83,450 (13.0)  
  3 52,002 (7.3) 1,838 (2.7) 50,164 (7.8)  
  4 32,308 (4.5) 1,085 (1.6) 31,223 (4.8)  
  5+ 59,431 (8.4) 1,781 (2.7) 57,650 (9.0)  
Specialty Care Visits        
Specialty Care Visits per 100 Enrollees 142 170 139 <0.001
Number of Specialty Care Visits, N(%)       <0.001
  0 396,711 (55.8) 30,911 (46.1) 365,800 (56.8)  
  1 149,751 (21.1) 16,643 (24.8) 133,108 (20.7)  
  2 64,643 (9.1) 7,458 (11.1) 57,185 (8.9)  
  3 33,366 (4.7) 4,147 (6.2) 29,219 (4.5)  
  4 19,546 (2.7) 2,497 (3.7) 17,049 (2.6)  
  5+ 46,991 (6.6) 5,324 (7.9) 41,667 (6.5)  
Total Visits per 100 Enrollees 335 266 342  

 

Figures
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Figure 1

Flow chart of Medicaid enrollees included for analysis.

Figure 2

Adjusted odds ratio (aOR) of utilization of outpatient care settings by children in capitated plans. Children
in FFS plans were the reference group: FFS aOR (95% CI): 1 (0,0).
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