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Abstract

Purpose: Sickle cell disease (SCD) is associated with high acute healthcare utilization. The
purpose of this study was to examine whether Medicaid expansion in California increased
Medicaid enrollment, increased hydroxyurea prescriptions filled, and decreased acute healthcare
utilization in SCD.

Methods: Individuals with SCD (< 65 years and enrolled in Medicaid for = 6 total calendar
months any year between 2011 and 2016) were identified in a multisource database maintained by
the California Sickle Cell Data Collection Program. We describe trends and changes in Medicaid
enrollment, hydroxyurea prescriptions filled, and emergency department (ED) visits and hospital
admissions before (2011-2013) and after (2014-2016) Medicaid expansion in California.

Corresponding author Mariam Kayle, PhD, RN, CCNS, Assistant Professor, Clinical Health Systems and Analytics Division, Duke
University School of Nursing, Christine Siegler Pearson Bldg. #3049, DUMC 3322, 307 Trent Dr., Durham, NC, 27710, Office
919-613-9437, Fax 919-681-8899, Mariam.kayle@duke.edu.
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Results: The cohort included 3,635 individuals. Enroliment was highest in 2014 and lowest in
2016 with a 2.8% annual decease post-expansion. Whereas < 20% of the cohort had a hydroxyurea
prescription filled, the percentage increased by 5.2% annually after 2014. The ED visit rate was
highest in 2014 and decreased slightly in 2016, decreasing by 1.1% annually post-expansion.
Hospital admission rates were similar during the pre- and post-expansion periods. Young adults
and adults had higher ED and hospital admission rates than children and adolescents.

Conclusions: Medicaid expansion does not appear to have improved enrollment or acute
healthcare utilization among individuals with SCD in California. Future studies should explore
whether individuals with SCD transitioned to other insurance plans or became uninsured post-
expansion, the underlying reasons for low hydroxyurea utilization, and the lack of effect on
hospital admissions despite a modest effect on ED visits.

Keywords
sickle cell disease; healthcare utilization; Medicaid expansion; hydroxyurea; health disparity

INTRODUCTION

Sickle cell disease (SCD) is an inherited blood disorder that predominantly affects racial
minorities in the United States. An estimated one in every 365 African American and one in
every 16,305 Hispanic births are affected by SCD.1:2 Medicaid is the major source of health
insurance coverage for individuals with SCD, with an estimated 70% of children and 50% of
adults being covered under Medicaid or Medicaid administered programs.3 As of September
2019, 37 states and the District of Columbia opted to expand Medicaid to low-income
individuals under the Patient Protection and Affordable Care Act (ACA).* Medicaid
expansion resulted in significant reductions in the rates of the uninsured and gains in
Medicaid enrollment among the general population in expansion compared to non-expansion
states.®> However, Medicaid enrollment gains post-expansion vary across racial and ethnic
groups and low-income African Americans and Hispanics continue to have higher uninsured
rates than low-income Whites.88 Whether Medicaid expansion has increased Medicaid
enrollment among individuals with SCD, who are highly dependent on Medicaid for health
insurance coverage, is unknown.

It is also unknown if increased access to preventive healthcare services through Medicaid
expansion decreased acute healthcare utilization in SCD. Acute healthcare utilization,
defined as hospital admissions and emergency department (ED) visits, is high in SCD.3:9-11
Specifically, publically insured adults with SCD have higher acute healthcare visits (=3
visits per year) than the privately insured (1.8 visits per year) and the uninsured (1.4 visits
per year).? There is also concern that, with Medicaid expansion, newly enrolled beneficiaries
might have significant unmet health needs (pent-up demand) and, accordingly, exhibit a high
level of acute healthcare utilization.12 Whether this is true among individuals with SCD is
unknown. It is also unknown if access to health insurance through Medicaid expansion
increased hydroxyurea prescribing and utilization among individuals with SCD.
Hydroxyurea is a standard of care disease modifying therapy indicated for individuals with
hemoglobin SS and sickle/beta zero thalassemia genotypes.13 and is associated with a
reduction in acute healthcare utilization,14-16 National estimates indicate that approximately
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75% of individuals with SCD have hemoglobin SS or sickle/beta zero thalassemia
genotypes,1” and would, therefore, be eligible for hydroxyurea. Yet, hydroxyurea is neither
optimally prescribed!8 nor optimally utilized.19-21 The purpose of this study was to examine
whether Medicaid expansion under the ACA increased Medicaid enrollment, increased
hydroxyurea prescriptions filled, and decreased acute healthcare utilization among
individuals with SCD in California. The study focused on individuals with SCD in
California because California maintains a statewide surveillance program for SCD and
expanded Medicaid coverage in 2014 under the ACA to low-income individuals.22

METHODS
Study Design

Individuals with SCD in California were identified in a multisource database created by the
California Sickle Cell Data Collection (SCDC) program. The SCDC program gathers data
from (1) the Office of Statewide Health Planning and Development administrative data
sources [hospital discharge (PDD) and ED], (2) State of California vital records death files,
and (3) Medicaid (in California, called ‘Medi-Cal’) and other state-run insurance programs
(such as California Children Services and/or Genetically Handicapped Persons’ Program)
claims and enrollment files. The SCDC program then links these data at the individual-level
and applies a validated case definition for SCD to identify a statewide cohort with data from
2004 through 2016.23 The SCD case definition includes the presence of three or more
separate healthcare visits over any five year period with an ICD-9/10-CM code for SCD.24
The databases and linkage process have been previously described.25:26

Individuals with SCD were included in this study if they were (1) enrolled in Medi-Cal or
other state-run programs at any time between 2011-2016 for six or more total calendar
months in the year and (2) were < 64 years of age at the close of 2016. The period 2011 to
2016 was chosen because 2016 is the most recent year for which data are available and
allows for a three-year comparison before and after Medi-Cal expansion. Individuals > 64
years of age were excluded because most are covered predominantly by Medicare. Although
a portion of individuals < 64 years of age might also be covered by Medicare due to
disability, this analysis included only Medicaid claims.

Participant Level Measures

Demographics—Age (at end of 2016), race/ethnicity, and sex were determined from the
Medi-Cal eligibility file. Cohort participants were grouped by age into children (< 11 years),
adolescents (12-21 years), young adults (22-34 years), and adults (35-64 years). Death and
age at death were recorded from a combination of hospital discharge disposition codes and
vital records data.

Medi-Cal Enrollment—A cohort participant was considered to be enrolled in Medi-Cal
for any single year if enrolled for a total of six or more calendar months in the year. The
number of cohort participants enrolled annually is reported by cohort and age group.
Average annual percent change in Medi-Cal enrollment during the pre-Medi-Cal expansion
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period (2011-2013) was compared to the post-Medi-Cal expansion period (2014-2016). The
average annual percent change in enrollment was calculated according to equation (1):

1
end value )W _

begining value

Average annual percent change = N( m Equation.1

x 100

27

Hydroxyurea Prescriptions Filled—Claims for hydroxyurea prescriptions filled and
billed to Medi-Cal were used. The National Drug Codes are included in Supporting
Information Table S1. We calculated the annual percentage of cohort participants who had at
least one hydroxyurea claim per year for the cohort and by age group. Average annual
percent change in claims during the pre-expansion (2011-2013) was compared to post-
expansion (2014-2016) period. Average annual percent change for hydroxyurea claims was
calculated using equation (1).

Acute Healthcare Utilization—The number of ED visits and hospital admissions were
drawn from the ED file and state administrative hospital discharge data rather than from
Medi-Cal claims, as the former are more consistently coded and complete. Annual ED visit
and hospital admission rates were calculated per 10,000 Medi-Cal beneficiaries who meet
the SCD case definition for the cohort and by age group, using equations (2a) and (2b).

ED visit rate per 10,000 SCD beneficiaries
_ (No. of SCD Bene ficiaries with ED UiSitS) % 10.000 Equation,2a
- No. of SCD beneficiaries ’

Hospital admission rate per 10,000 SCD beneficiaries
_ (No. of SCD bene ficiaries with hospital admissions) % 10.000 Equation,2b
- No. of SCD beneficiaries ’

Average annual percent change in ED visit and hospital admission rates during the pre-
expansion (2011-2013) were compared to post-expansion (2014-2016) period. Average
annual percent change for ED visit and hospital admission rates were calculated using
equation (1).

Statistical Analysis—Descriptive statistics were used to describe participant
characteristics, Medi-Cal enrollment, hydroxyurea prescriptions filled, and acute healthcare
utilization measures. Analyses were performed using SAS version 9.4.

Participant characteristics

During 2011 and 2016, 3635 individuals, < 64 years of age and meeting the case definition
for SCD, were enrolled in Medi-Cal. Of these individuals, 72% (n=2613) were continuously
enrolled in Medi-Cal for at least six months of each year during 2011 and 2016. Table 1

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 May 01.
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shows the cohort’s demographic characteristics at the end of 2016. The cohort was 56%
female and 78% African American. During the study period, 7.3% (n=265) of the cohort
died. Although 69% of deceased individuals were adults (35-64 years), 24% were young
adults (22-34 years).

Medi-Cal Enrollment

Figure 1 shows the trends in the number of cohort participants enrolled in Medi-Cal for the
full cohort and by age group. The number of cohort participants enrolled annually increased
during 2011 through 2014, was highest in 2014 (n=3,256) and then decreased and was
lowest in 2016 (n=2,991). Medi-Cal enrollment was highest in 2014 and then decreased in
2015 and 2016 across all age groups, except adolescents (12-21 years). Medi-Cal enrollment
was lowest in 2016 across all age groups, except children (< 11years).

During the pre-expansion period (2011-2013), the number of cohort participants enrolled in
Medi-Cal increased by 0.6% annually. In contrast, during the post-expansion (2014-2016)
period the number of enrolled cohort participants decreased by 2.8% annually, resulting in a
net decrease of 3.4% between the pre- and post-expansion periods (Table 2). The decrease in
the number of enrollees post-expansion was due to more individuals exiting than newly
enrolling in Medi-Cal during this period. The gap between “newly enrolled” and “dis-
enrolled” participants continued to increase post-expansion and was 0.3% in 2014, —2% in
2015, and —7.4% in 2016.

The decrease in enrollment post-expansion was across all age groups and was higher among
young adults (—2.8%) and adults (—3.7%) than children (-1.9%) and adolescents (—1.6%).
However, children had the highest net decrease in the number of enrolled participants
between the pre- and the post-expansion periods at 6%.

Hydroxyurea Prescriptions Filled

Although the percentage of study cohort participants with at least one hydroxyurea claim per
year increased between 2011 and 20186, it never rose above 20% for the cohort (Figure 2).
Adolescents had the highest percentage of hydroxyurea claims during the study period,
reaching 28.5% in 2016, followed by young adults (20.3%). Children had the lowest percent
of hydroxyurea claims in 2011, however, their claims increased during the study period
reaching 18.6% in 2016. Adults had a low percentage of hydroxyurea claims during the
study period reaching a maximum of 11.3% in 2016.

Hydroxyurea claims increased by 0.6% annually during the pre-expansion compared to
5.9% increase during the post-expansion period among the cohort, resulting in a net increase
of 5.2% between the pre- and post-expansion periods (Table 2). Young adults and adults had
higher net gains in the percent of hydroxyurea claims at 5.9% and 5.2%, respectively,
compared to children (3.5%). Adolescents had a slight net decrease in hydroxyurea claims
(-0.3%).

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 May 01.
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Trends in Acute Healthcare Utilization

The annual rate of ED visits per 10,000 SCD Medi-Cal beneficiaries was lowest in 2012,
increased in 2013, was highest in 2014, then decreased in 2015 and 2016 (Figure 3). From
2011 to 2016, the ED visit rate was consistently highest among young adults and adults
compared to other age groups. Children and adolescents had a similar trend in ED visit rate
between 2011 and 2014 with a decrease in 2011, followed by an increase in 2013 and 2014.
During 2015 and 2016, the ED visit rate increased among adolescents and decreased among
children.

The ED visit rate increased by 0.5% annually during the pre-expansion period and decreased
by 1.1% annually during the post-expansion period, resulting in a net decrease of 1.6%
between the pre- and post-expansion periods (table 2). The ED visits not resulting in a
hospital admission decreased by a net of 2.4%, whereas ED visits resulting in a hospital
admission decreased by a net of 0.7% between the pre and post-expansion periods. The
highest increase in ED visits during the pre-expansion period was among adolescents
(2.4%). Post-expansion, the ED visit rate among adolescents continued to increase, however,
the increase was 1.8% annually, resulting in a net decrease of 0.6% between the pre- and
post-expansion periods. The highest net decrease in the ED visit rate was among children
(-6.2%).

The rate of hospital admissions decreased between 2011 and 2016 (Figure 4). A slight
increase compared to the previous year was observed in 2013 and in 2016. This trend was
across all age groups, except among young adults whose hospital admission rates decreased
in 2016. Similar to the trend for ED visit rates, hospital admission rates were highest among
young adults and adults compared to other age groups. Unlike the trend observed for ED
visit rates, adolescents had consistently higher hospital admission rates compared to children
and their admission rates continued to increase between 2013 and 2016.

Hospital admissions decreased at a similar rate during the pre-expansion (-1.2%) and post-
expansion (—1.4%) periods (Table 2). Young adults had the highest percent decrease in rate
of hospital admissions during the post-expansion period (—3.1%), resulting in a net decrease
of 2.9% between the pre- and post-expansion periods. Although the average annual percent
change in hospital admission rate continued to increase in the post- expansion period among
adolescents, there was a net decrease of 0.6% in hospital admissions between the pre- and
post-expansion periods. Among children and adults, the percent decrease in the annual
hospital admission rate was larger in the pre- compared to the post-expansion period
resulting in a net increase of 0.2% and 1.9%, respectively.

DISCUSSION

This is the first study, that the authors’ are aware of, that describes trends and compares
Medicaid enrollment, hydroxyurea prescriptions filled, and acute healthcare utilization pre-
and post-Medicaid expansion in a state-level cohort of individuals with SCD. Our findings
reveal that the gains observed in Medi-Cal enrollment post-expansion among the general
population in California?2 did not extend to individuals with SCD in the state. Following
expansion, Medi-Cal enrollment among the general population nearly doubled (from 8.6

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 May 01.
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million in 2013 to more than 13.5 million in 2016), resulting in approximately one-third of
the population in California being covered under Medi-Cal.22 In contrast, Medi-Cal
enrollment among the study cohort decreased in the post-expansion period. Furthermore,
most enrollment gains among the general population in California were among low-income
individuals, aged 19-64 years.22 In contrast, our results show that the young adult and adult
groups had greater enrollment loses during the post-expansion period compared to the other
age groups.

It is difficult to determine the causes of this difference in enrollment among individuals with
SCD compared to the general population. Although the decrease in enrollment in this study
can be explained, in part, by deaths among the cohort (Table 1), it does not completely
account for the difference in enrollment. One hypothesis is the existence of substantial
disparity in access to Medi-Cal enrollment among individuals with SCD compared to the
general population in California. Alternatively, it is possible that most individuals with SCD
were already enrolled in Medi-Cal before the expansion in 2014 with little opportunity for
enrollment gains following expansion. In fact, 88% of our cohort was enrolled in Medi-Cal
in 2013. Our findings also show that more individuals dis-enrolled rather than newly
enrolled in Medi-Cal, post-expansion. Whether the individuals who dis-enrolled from Medi-
Cal then enrolled in other health plans or became uninsured is unknown. It is possible that
some cohort participants benefitted from other provisions of the ACA, including extended
dependent coverage and newly required coverage by private insurance of people with pre-
existing conditions, or access to employer-based insurance or new marketplace plans
(Covered California)?® and, as a result, dis-enrolled from Medi-Cal for these plans. The
Kaiser Family Foundation estimates that the percent of Black population in California
decreased by 1% in 2014 compared to 20132° and its also possible that some individuals
with SCD might have left California.

There are three main findings related to hydroxyurea from this study. First, the overall
percent of individuals with SCD with at least one hydroxyurea prescription filled per year
remained below 20% from 2011 through 2016 and was lower than 30-35% range reported
among Medicaid enrolled children and adults in other studies.39-32 Given that the study
criteria included at least one prescription claim per year, hydroxyurea is covered by Medi-
Cal, and the 2014 National Heart, Lung, and Blood Institute (NHLBI) guidelines
recommend that all individuals with hemoglobin SS and sickle/beta zero thalassemia
genotypes, age nine months and older, be offered hydroxyurea,!3 our study reveals a
substantial low utilization of hydroxyurea among the cohort. Although we could not
determine the percentage of study cohort participants who would be eligible for hydroxyurea
based on their genotype, we anticipate that 60-75% of the cohort would have been eligible
for hydroxyurea given estimates of the incidence and prevalence of hemoglobin SS and
Sickle/beta zero thalassemia genotypes in SCD in California3® and nationally.’

Second, despite the overall low percentage of hydroxyurea prescriptions filled, we found a
trend towards an increase in hydroxyurea prescriptions filled when comparing the pre- and
post-expansion periods. Our finding is similar to other studies that found a trend towards
increased hydroxyurea claims after 2014.18:31 However, this increase might be attributable to
the release of the 2014 NHBLI guidelines!? rather than to Medi-Cal expansion.

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 May 01.
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Third, we found a difference in the percent increase in hydroxyurea prescriptions filled by
age group. The highest increase in hydroxyurea prescriptions filled post-expansion was
observed among young adults and adults at 5.9% and 5.2%, respectively. These findings are
in contrast to other studies that reported no significant change in hydroxyurea claims among
adults after 2014.18 We also found that hydroxyurea prescriptions filled among children
increased by 3.5%. This finding is similar to other studies that reported an increase in
hydroxyurea claims among Medicaid enrolled children.18:31

Overall, we found a substantial underutilization of hydroxyurea in our cohort. However, the
data reported were on prescriptions filled and not adherence to hydroxyurea, which might be
even lower in this cohort. In the absence of data on prescription rates, SCD genotype, other
SCD modifying therapies, and individual compliance, it is difficult to determine the causes
for low claims among the study cohort and whether they are due to healthcare clinicians
under-prescribing hydroxyurea to eligible individuals?8 or to individuals underutilization of
hydroxyurea due to lack of knowledge, negative attitudes and beliefs regarding hydroxyurea
and its benefits,1920:34 or recall barriers to taking the medication.2

Trends in acute care visits varied by type of service (hospital admissions and ED visits) and
by age group. The ED visit rates decreased by a net of 1.6% from the pre- to post-expansion
periods. Our findings are similar to earlier research on ED utilization in California that
anticipated a decrease in ED visits following Medi-Cal expansion with better access to
ambulatory carel? and in contrast to national trends that showed an increase in ED visits
during the three-years following Medicaid expansion.3> Whether the decrease in ED visit
rates is the result of better access to preventive ambulatory healthcare is difficult to
determine in the absence of data about ambulatory healthcare utilization by the cohort. On
the other hand, trends in hospital admission rates did not change significantly in the pre-
compared to the post-expansion period. This could also just reflect the general trend of
decreased hospital admissions and control of healthcare costs. By age group, acute
healthcare visit rates were higher among young adults and adults than children and
adolescents. This finding is similar to other studies that found higher acute healthcare
utilization among young adults compared to children.22:23.26 However, when comparing the
pre- and post-expansion periods, our results indicate that young adults might have benefited
the most compared to the other age groups from Medi-Cal expansion in California. Despite a
reduction in enrollment among this age group in the post-expansion period, young adults
concurrently had the highest decrease in hospital admissions, the second highest decrease in
ED visits, and the highest increase in hydroxyurea prescriptions filled compared to the other
age groups.

Limitations and Conclusions

The study has several limitations. First, change in healthcare coverage by alternative plans,
such as employer-based insurance or new ACA marketplace plans (Covered California) was
not assessed. It is possible that some individuals with SCD dis-enrolled from Medi-Cal for
these plans. Future research should explore coverage across multiple insurance plans to
identify gaps in coverage among individuals with SCD over time. Second, determination of
whether individuals had dual Medicaid and Medicare eligibility was not explored. Finally,

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 May 01.
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the lack of genotype data impacted our ability to determine cohort participants who would
be eligible for hydroxyurea. Despite these limitations, the study is the first, to the authors’
knowledge, that describes enrollment pre- and post-expansion of Medi-Cal, hydroxyurea
prescriptions filled, and acute healthcare utilization rates among a large, state-level cohort of
individuals with SCD. Future research should explore the factors contributing to the low
hydroxyurea fill rate among individuals with SCD in California, specifically whether it
resulted from under-prescribing by clinicians or under-filling of prescriptions by individuals
with SCD. Whereas we found a trend toward deceased ED visits post- compared to pre-
expansion, future research should examine ED utilization concurrently with ambulatory care
visits to determine whether Medicaid expansion improves access to preventive ambulatory
services for individuals with SCD. Overall, these findings have important implications for
clinicians and policy makers to address the potential disparities in Medi-Cal enrollment and
the hydroxyurea prescriptions fill rates among individuals with SCD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.
Number of Participants Enrolled in Medi-Cal by year (2011-2016), by Study Cohort and age

group
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FIGURE 2.

Percent of Participants with at least one Hydroxyurea Claim by Year (2011-2016), by Study
Cohort and Age Group
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ED visit rate per 10,000 SCD Medi-Cal beneficiaries
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FIGURE 3.

Emergency Department (ED) Visit Rate per 10,000 Medi-Cal Beneficiaries with Sickle cell
Disease (SCD) by Year (2011-2016), by Study Cohort and Age Group
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Hospital admission rate per 10,000 SCD Medi-Cal beneficiaries
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Hospital Admission Rate per 10,000 Medi-Cal Beneficiaries with Sickle cell Disease (SCD)

by Year (2011-2016), by Study Cohort and Age Group
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TABLE 1

Cohort demographic characteristics
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N= 3635

%

Age group (years)

<11 476 131
12-21 680 18.7
22-34 1145 315
35-64 1334 36.7
Sex
Female 2039 56.1
Male 1596 43.9
Race
African American 2847  78.3
White 146 4.0
Hispanic 167 4.6
Asian/Pacific Islander 108 3.0
Other/ Unknown 367 10.1
Deceased
Cohort 265 7.3
<11 years 5 19
12-21 years 13 4.9
22-34 years 64 242
35-64 years 183 69.0
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TABLE 2

Average annual percent change for Medi-Cal enrollment, hydroxyurea prescriptions filled, and acute
healthcare utilization
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Agegroup | Averageannual | Averageannual | Net Percent
inyears percent change | percent change | Change
pre-expansion post-expansion
(2011-2013) (2014-2016)
Number of Medi-Cal enrolled participants
Cohort 0.6 -2.8 -3.4
<11 4.1 -1.9 -6.0
12-21 0.0 -1.6 -1.6
22-34 0.8 -2.8 -3.6
35-64 -0.3 -3.7 -34
Percent of hydroxyurea prescriptions filled
Cohort 0.6 5.9 5.2
<11 14.1 17.6 35
12-21 7.3 7.0 -0.3
22-34 -2.7 3.2 5.9
35-64 -33 1.8 5.2
Emergency department visit rate
Cohort 0.5 -1.1 -1.6
<11 0.7 -5.6 -6.2
12-21 24 1.8 -0.6
22-34 1.0 -0.9 -1.9
35-64 -0.4 -0.9 -0.5
Hospital admission rate

Cohort -1.2 -14 -0.2
<11 -0.3 -0.1 0.2
12-21 31 2.5 -0.6
22-34 -0.2 -3.1 -2.9
35-64 =32 -1.3 1.9
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Average annual percent change in Medi-Cal enrollment, hydroxyurea prescriptions filled, and acute health care utilization was calculated using the
following equation:

1

end value )change inyears _ 1|| x 100

Average annual percent change = begining value

27
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