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Abstract

Background—For people with muscular dystrophy (MD) health care access is crucial and 

utilization is expected to be high. A multidisciplinary approach is needed for optimal management 

of symptoms of this rare condition. Regular primary care, specialty care, therapy, and medicine 

use can improve quality of care and reduce need for emergency treatment and hospitalization. We 

analyzed health insurance and administrative data to test for racial disparities in regular care use 

among teenagers and young adults with MD.

Methods—We used South Carolina Medicaid and other administrative data for individuals aged 

15–24 years to determine annual health care utilization patterns for individuals with MD by race. 

We studied adolescents and young adults with MD because this age group represents a time when 

the condition is typically intensifying and the transition from pediatric to adult care is expected. 

We used Generalized Estimating Equation models to analyze longitudinal utilization data 

conditional on other factors that may lead to utilization differences.

Results—Race is correlated with health care utilization among adolescents and young adults 

with MD. Blacks have lower overall utilization, and less primary care, therapy, and specialist care 

use but higher incidence of hospitalization and emergency treatment use compared with whites 

and also to other races. The most striking disparity was the use of outpatient services. Blacks 

utilized these services 50% less compared with whites and 70% less compared with others. Even 

in regression analysis, where we take into account individual unobserved factors and allow 
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clustering at the individual level, these differences remained and were in most cases statistically 

significant.

Conclusions—Our results indicate that there are differences in health care utilization by race 

even when individuals have access to the same health care benefits. This means simply offering 

coverage to individuals with MD may not be sufficient in eliminating health disparities. Future 

studies will be needed to examine other possible sources of these racial disparities, such as 

resource awareness, health knowledge, or access barriers such as transportation.
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The lives of people with muscular dystrophy (MD) are seriously impacted by their ability to 

pay for services and supports and their access to the latest developments in care technology. 

Kenneson et al1 in their studied showed that African Americans with MD live 10 to 12 years 

shorter than their white counterparts. During their study period (1986–2005), among other 

things, improvements in treatment of cardiomyopathy, such as ventilation and prescription 

corticosteroids, increased survival probability of White patients significantly, where rates for 

black patients barely changed. Most of these differences can be explained by differences in 

access to health care but inequities in health care delivery systems also play a significant 

role as Mejia and Nardin2 point out. They noted, for example, that blacks are more likely to 

rely on Medicaid and although Medicaid compares favorably to private insurance in terms of 

primary care, it tends to fall short in providing access to standard-of-care treatments for 

conditions like MD. In our study, we document discrepancies in care by race even when 

health coverage is the same, that is, among Medicaid recipients.

Insurance status and access barriers are often studied as reasons for disparities in the general 

population and for groups of individuals with certain health issues. Many of the published 

studies use self-reported measures of access and unmet needs and may not necessarily be 

capturing actual use differences.3–8 There are a number of studies that look at differences in 

hospitalization rates by demographic background, but these studies use aggregate data and 

cannot control for unobserved heterogeneity.9–12

We analyzed administrative data with a panel of individuals’ detailed health care utilization 

information combined with receipt of food stamps [or recently known as Supplemental 

Nutritional Assistance Program (SNAP)], a measure of SES not usually available in (non–

self-reported) health care utilization data. Moreover, we are looking at a panel of individuals 

with MD who have Medicaid coverage but possibly with variation in SES because of the 

Katie Beckett rule of Tax Equity and Fiscal Responsibility Act (TEFRA) of 1982 (Pub.L. 

97–248). The Katie Beckett (under §134 of the TEFRA) rule enables children with severe 

disabilities to be covered irrespective of parents’ income. States are allowed to make 

Medicaid benefits available to children (aged 18 years or under) at home who qualify as 

disabled individuals under §1614(a) of the Social Security Act as long as they would qualify 

for institutional care. Those with significant impairments are eligible to continue receiving 

Medicaid benefits if they meet severity and income criteria. Likewise, young adults with 

substantial disability qualify for Medicaid irrespective of their parent’s income and assets, as 
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long as their own income and assets are below poverty levels. South Carolina is one of the 

12 states that extend Medicaid coverage to people with disabilities who work. Under Section 

4733 of the Balanced Budget Act of 1997, South Carolina provides Medicaid to working 

people with disability whose earning below 250% of the federal poverty level. Thus, for 

children and some adults with MD we cannot assume Medicaid enrollment is synonymous 

with poverty. Eligibility for SNAP is therefore a potentially better indicator than Medicaid 

for poverty. Households must meet the national poverty level gross and net income tests 

unless a household member receives disability payments, in which case only the net income 

test ($1963 per month for a family of 4) applies (gross income minus allowable disability 

expenses). This creates a unique opportunity to study differences in health care utilization by 

racial groups that is not captured by access differences or general differences in health 

conditions related to SES.

BACKGROUND: MD AND MEDICAL CONDITIONS

MD are a group of rare disorders that result in progressive myopathies in which muscle 

biopsies demonstrate replacement of muscle fibers by adipose and connective tissue.13 The 

etiology of MD is an abnormality in the genetic code for specific muscle proteins.14 The key 

clinical feature of MD is muscular weakness; most MD cases have a limb-girdle pattern of 

weakness with proximal leg and arm muscles weaker than distal muscle groups.13 The 2 

most common types of MD from childhood to young adulthood are Becker and Duchenne 

MD (DMD). These 2 conditions are clinically similar and are both transmitted via X-linked 

inheritance (meaning they are more common in males) but differ in terms of onset and 

severity.15 For individuals with DMD muscle weakness appears in childhood and progresses 

rapidly with loss of mobility in early adolescence and high risk of mortality from respiratory 

and cardiac failure; for individuals with Becker MD, muscle weakness progresses less 

rapidly and is generally less severe. The prevalence of DMD/Becker MD in male patients 5–

24 years old is estimated to be 1.3–1.8 per 10,000.16

A multidisciplinary approach to management is needed for individuals with MD.17 

Important goals for management include maintenance and support of muscle strength and 

function; prevention and treatment of spinal deformity; treatment of respiratory 

complications; and prevention and treatment of cardiomyopathy.18 Optimal outpatient and 

home-based management of these complications should result in improved quality of life 

and reduced need for emergency treatment and hospitalization.

METHODS

Data

Medicaid data and state level linked administrative data from the South Carolina Budget and 

Control Board, Division of Research and Statistics (DRS), the central repository for the 

state’s health and human service data in South Carolina, were analyzed. Linked individual 

records using a unique number in lieu of personal identifiers were merged as described in 

detail in a methods paper.19 For this study, we included MD patients who were enrolled 

continuously in Medicaid for each year and the same individuals were included in multiple 

years, if they were between 15 and 24 years of age. We identified individuals with MD 
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based on the presence of the appropriate ICD-9 code (359.0 and 359.1) at any time during 

this 11 year study period. To be included in our sample an individual had to have the ICD-9 

code during the 2000–2010 study period (have at least one other occurrence of the code at 

any time) and had at least 1 year of eligibility when he/she was 15–24 years old. Codes 

359.0 and 359.1 include congenital hereditary MDs and hereditary progressive MDs (such 

as DMD and Becker MD), respectively. There was a different code (359.21) for myotonic 

dystrophy, which was often diagnosed in individuals who are older than our study 

population and was very rare in our cohort except in combination with 359.0 and/or 359.1. 

Therefore, we limited our analyses to the first 2 MD codes. As an indicator of poverty, food 

stamp receipt data from State Department of Social Services was utilized. This measure was 

calculated for each year a person was included in the cohort. Therefore, if an individual was 

on food stamps for a limited time, this would be captured in the data. We also used data 

from the State Department of Education to track entry into 12th grade, for all the cases, even 

those who were 15 years of age during the study period, using a prospective search and 

applying the entry status. The high school variable is defined by the eventual entry into the 

12th grade during our data period. Data usage approvals for the project were obtained from 

participating providers from whom the data originated. All data linkages were performed at 

DRS and a deidentified dataset was used for the analyses.

Measures

Counts of Health Care Utilization—For each individual in our data we created counts 

of times they recorded certain health encounters. Inpatient Care, Primary Care, Emergency 

Room, Therapy, Specialist, Develop Rehabilitation/Intellectual Disability, and Home 

Health/CLTC (encounter code 13) were subcategories of interest in addition to total 

encounters, which corresponds to encounters with all observed codes. Identification of these 

encounter types in the data is described in the Appendix (Supplemental Digital Content 1, 

http://links.lww.com/MLR/A773). These counts are of all-cause utilizations and we cannot 

know if they were directly related to MD on all occasions.

Race—We had 2 binary race indicators: black, other races, with whites as the reference 

group.

Age Group—We had 2 age groups, teenagers and young adults. In our regressions we used 

young adult, which was a binary indicator equaled 1 if the individual is aged between 19 and 

24 years.

High School Graduate—We tracked entry into 12th grade, for all the cases, even those 

who were 15 years of age during the study period, using a prospective search and applying 

the entry status. The high school variable was defined by the eventual entry into the 12th 

grade during our data period. Data was collected on the “last grade enrolled,” thus, we 

cannot be sure that they actually completed high school. Conditional on enrollment into 12th 

grade, graduation probability is high, although South Carolina has one of the highest high 

school dropout rates. In our regressions we used a binary indicator, no high school 

completion, which was equal 1 if the individual did not enter the 12th grade).
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Food Stamps Receipt—We used a binary indicator to capture Food Stamps/SNAP 

receipt (Food Stamps Recipient). This measure was calculated for each year a person was 

included in the cohort. Therefore, if an individual was on food stamps for a limited time, this 

would be captured in the data.

Urban County—We used a binary indicator, Lives in an Urban County, which equaled 1 if 

county of residence is mostly urban.

ANALYSIS

Descriptive Statistics

We compared the differences in health care utilization among teenagers and young adults 

across 3 racial groups: blacks, whites, and others. For each subgroup, we reported annual 

averages of total number of encounters, ER visits, inpatient and primary care, specialist 

visits, therapy, surgeries, developmental rehabilitation, and home care use.

We used a 2-sided t test to assess the significance of the differences in means. We 

considered difference in means with P-value ≤0.05 as statistically significant.

Model

In our regression analysis we included race categories, Food Stamps receipt, and enrollment 

into 12th grade as independent indicator variables. We also suspected access and utilization 

vary by county type; thus, we included an indzicator for urban residence. We were also 

interested in the transition from pediatric to adult care; therefore, we included a young adult 

dummy as well as interaction of the race variables with this dummy.

Generalized estimating equation (GEE) models20,21 were used to assess comparisons among 

the MD patients by encounter type while adjusting for repeated observations (annual 

averages of above-listed health care encounter types) from each of the same individuals 

during the study period. The GEE approach extends generalized linear models to account for 

within-group correlated data. A model with fixed individual effects would have been ideal in 

controlling for unobserved heterogeneity; however, most of our variables are time invariant 

and we are interested in predictors such as race, which makes fixed effects model unsuitable. 

To guard against misspecification of the particular within-person correlation structure, 

inference of GEE parameters was performed using test statistics based on the modified 

sandwich variance estimator. As with generalized linear models, GEE models allow us to 

analyze the relationship between dependent variables and one or more predictors. The 

population-averaged models are estimated using Stata version 13 with robust (modified 

sandwich—to account for within-person correlation) standard errors and the equicorrelation 

(exchangeable) working correlation structure.

Our utilization counts did have evidence of over-dispersion. Thus, we estimated population-

averaged negative binomial GEE models using a dispersion parameter estimate obtained 

from a cross-section negative binomial model with clustered standard errors. We also 

considered zero-inflated models; zero-inflated model estimates were very similar to our 

population averaged negative binomial estimates when inference was based on modified 
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sandwich variance estimates. However, there is no panel data version of these models. 

Moreover, some of the zero-inflated negative binomial models failed to converge, and 

among the models that successfully converged only a few had Vuong22 tests statistics 

favoring the zero-inflated model over regular negative binomial. As estimates were very 

similar we opted for consistency and have presented the simpler population-averaged 

negative binomial models.

RESULTS

Table 1 presents the basic descriptive statistics including the health care utilization variables 

by age group and race. In our study sample the average age is around 19 years. Most of the 

individuals live in urban counties (81%), and about 35% of them are black, 51% are white, 

and 14% are other race/ethnicity.

In Table 1, we provide annual counts of select medical encounter types (emergency room, 

inpatient stay, primary care, specialist care, therapy, surgery, developmental rehabilitation, 

and home care) as well as an overall count of all encounters. An average person in our data 

will have 1 ER visit over 2 years and 1 inpatient stay every 4 years. Annually, they will 

average about 3 primary care doctor visits, 2 visits to a specialist, 1 surgery over 5 years, 2 

therapies, 10 developmental rehabilitation, and 47 uses of home health services per year.

Among teenagers (top portion of the table), those who are black race compared with all 

others had significantly fewer total professional and facility encounters. They had less 

overall use, including significantly less specialist visits compared with everyone else and 

less therapy use, but only significantly so compared with those who identify as other. They 

also had significantly less developmental rehabilitation (DR) and used less of home care 

[community long-term care (CLTC)]. In contrast, blacks had more inpatient stays than 

everyone else and this difference is significant compared with the other race group.

Moving to young adult years we still see significantly less overall utilization and therapy use 

among blacks, but they use significantly more specialist care compared with their 

counterparts among whites but not other races. Moreover, blacks utilized emergency rooms 

more than whites. We also see that black and other races have significantly more surgery 

compared with whites. Black young adults also use significantly less DR compared with 

whites and less CLTC compared with both whites and others.

Table 2 shows differences in SES across races that may be able to explain the disparities in 

utilization. We see that majority of beneficiaries (about 73%) recorded entry to 12th grade 

and there are not significant differences across racial groups in this regard. Only about 5% 

received food stamps over the study period; significantly more black teenagers received 

food stamps compared with whites and others. We also see that other racial groups live in 

urban areas significantly more compared with blacks among teenagers and compared with 

both black and whites among young adults. We control for these factors in our analysis to be 

able to isolate racial differences from disparities due to SES differences.

Table 3 reports the incidence rate ratio estimates for 9 different outcome measures and the 

95% confidence interval for these estimates. We note that once we control for individual 
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unobserved heterogeneity, food stamps receipt, education, and age, differences by race 

disappear in some cases. Another way to interpret the results is by producing the predicted 

means from coefficient estimates for these models. In Table 4, we give these predicted 

values by race and age group for easy comparison. Blacks have overall about 56 less 

encounters than whites and 65 less than other races, with everything else held constant. 

People who report black race have on average about 1.5 times as many ER encounters as 

whites and other races. They are also twice as likely to be hospitalized as the other race 

groups. On average, they also have undergone surgeries than everyone else except young 

adults who are non-black and non-white. However, they use less therapy and primary care 

than all others. They also have significantly less DR and CLTC use compared with the other 

race groups.

Our estimates suggest that although overall young adults are expected to have about 20 more 

encounters per year compared with teenagers, there is a large utilization gap by race. Total 

number of encounters is expected to be higher in young adulthood for whites compared with 

their teenage years by about 46%, whereas for blacks the expected number only increases by 

10%. For other R/E there is an increase of only 2% in use, but as they were very intensive 

users to begin with this still implies much higher utilization than blacks and similar amount 

of utilization as whites. Moreover, although they have overall less utilization, black young 

adults use ER services about 90% more than their teenage years and 70% more than white 

young adults and 30% more than young adults of all other races.

Discussion of Results

Our results indicate there are racial disparities in overall health care utilization among 

teenagers and young adults with MD who are on Medicaid. Although some of the 

differences in types of care utilized are explained by SES differences, after controlling for 

SES some differences persist and remain significant. We also show that the utilization 

differences become more significant as the patients leave pediatric care to adult care, 

comparing 15–19 year olds to 20–24 year olds. These figures may be capturing racial 

differences in ease of transition from pediatric care to adult care. Transition from teenage 

years to adulthood corresponds to the period of increased medical problems for MD patients, 

making it even more crucial to understand race disparities regarding transition from 

pediatric to adult care.23,24 There are significant differences in inpatient care, ER visits, 

therapy services, DR, and home care use that may be interrelated. Differences in health care 

use may be resulting from disparities in resource awareness, health knowledge, cultural 

preferences, and access barriers such as transportation.23–25 Some individuals with MD are 

probably inclined to get home and community-based services to keep them out of the 

hospital or a nursing home; these services include nurse visits, home health aides, respite 

care for the primary caregivers, respiratory therapy visits, and medical equipment. Some of 

these services, such as DR, require transport to and from a center and there could be a racial 

difference in access to transportation that accounts for lower utilization by people who are 

black compared with the other racial groups. For other services, such as CLTC, which are 

provided within the home, there could be differences in knowledge of availability of these 

resources or there might be different cultural values related to having strangers in one’s 

home.
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Limitations

The limitations of our study are related to the restrictions of insurance and administrative 

data. We cannot identify if individuals have another payer that supplements Medicaid and if 

individuals who were qualified for SNAP based on income actually enrolled in the program. 

To identify possible bias this may have on our estimates, we utilized the medical claims data 

from the privately insured State Health Plan, which is managed by SC Blue Cross/Blue 

Shield, for those who were also enrolled in this insurance plan and updated the number of 

encounters. Our robustness checks indicate most of these individuals (individuals with 

additional insurance) are from the higher SES groups identified in our data (white race, other 

race, completed high school, did not use food stamps), and inclusion of their additional 

encounters does not change our conclusions. In fact, it increases the magnitude and 

strengthens the significance in some cases. Thus, we believe our estimates may be 

understating the disparities that exist in health care utilization by SES.

We also cannot identify Hispanic ethnicity separately from race indicators. Although South 

Carolina does not have a large Hispanic population, given disparities recorded in the 

literature regarding this ethnic group,26 this is a dimension of great interest left to be 

explored.

Finally, there are likely residual confounding factors because elements of individual 

demographics and services were not collected in these administrative data.27 Our measures 

of SES—high school graduation and food stamps usage—may be correlated with other 

determinants of health care use, such as overall health condition. Moreover, food stamps 

take up is very low in our data indicating individuals who may be eligible not receiving food 

assistance—due to, for example, stigma or lack of resource awareness—underestimating the 

share of low SES individuals.

CONCLUSIONS

In this study, we find evidence of differences in care seeking behavior across race, 

education, and food stamp receipt groups, that are indicators of SES, that are not related to 

lack of coverage but potential indicators of other access barriers for teenagers and young 

people with MD. We only examined individuals on Medicaid and we controlled for 

socioeconomic status, which may affect access to care in ways that go beyond insurance 

coverage and type. However, we still found disparities by race. We looked at total 

encounters, ER use, inpatient care, primary care, specialists and therapy use, and home and 

rehabilitation services, and we show that the utilization differences become more significant 

as the patients leave pediatric care to adult care, comparing 15–19 year olds to 20–24 year 

olds.

Our results indicated that there are differences in health care utilization by race even when 

we control for SES measures and individuals have access to the same health care benefits. 

This indicated simply offering coverage to individuals with MD or other rare conditions may 

not be sufficient in eliminating health disparities. Differences in health care use may be 

resulting from disparities in resource awareness, health knowledge, cultural preferences, and 

access barriers, such as transportation. Understanding group differences in preference for 
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type of health care and the way services are delivered will require qualitative studies. Our 

models are suggestive of the need for further study with richer data sources.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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