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Abstract

Background—Disparities in trauma outcomes based on insurance and race are especially
pronounced among young adults who have relatively high uninsured rates and incur a
disproportionate share of trauma in the population. The 2010 dependent coverage provision (DCP)
of the Affordable Care Act (ACA) allowed young adults to remain on their parent’s health
insurance plans until age 26, leading to over 3 million young adults gaining insurance. We
investigated the impact of the DCP on racial disparities in coverage expansion among trauma
patients.

Study Design—Using the 2007-2012 National Trauma Databank, we compared changes in
coverage among 529,844 19-25 year-olds to 484,974 controls aged 27-34 not affected by the
DCP. Subgroup analyses were conducted by race and ethnicity and by census region.
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Results—The pre-DCP uninsured rates among young adults were highest among black patients
(48.1%) and Hispanic patients (44.3%), and significantly lower among Non-Hispanic white
patients (28.9%). However, Non-Hispanic white young adults experienced a significantly greater
absolute reduction in the uninsured rate (—4.9 percentage points) than black (-2.9, p=0.01) and
Hispanic (1.7, p<0.001) young adults. These absolute reductions correspond to a 17.0% relative
reduction in the uninsured rate for white patients, 6.1% for black patients, and 3.7% for Hispanic
patients. Racial disparities in the provision’s impact on coverage among trauma patients were
largest in the South and West census regions (p<0.01).

Conclusions—While the DCP increased insurance coverage for young adult trauma patients of
all races, both absolute and relative racial disparities in insurance coverage widened. The extent of
these racial disparities also differed by geographic region. Though this policy produced overall
progress towards greater coverage among young adults, its heterogeneous impact by race has
important implications for future disparities research in trauma.
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Introduction

Trauma continues to be the most common cause of death and physical disability among
young adults in the United States (1). Trauma often requires complex acute care from
providers across disciplines and extensive post-acute care rehabilitation and follow-up.
Therefore, ensuring adequate access to high quality care through health insurance coverage
is a priority for policymakers and trauma surgeons alike. Historically, young adults in the
United States have had the highest uninsured rates of any age group, with 2010 estimates
suggesting that 30% of young adults were uninsured (2). This age group also bears a
disproportionate share of the trauma burden in the U.S. population (3). For racial and ethnic
minorities, uninsured rates among young adults are even higher (4), and multiple studies
have demonstrated that uninsured trauma patients receive less care and experience worse
clinical outcomes (5-12)—though the underlying mechanisms remain unclear.

The 2010 Dependent Coverage Provision (DCP) was among the earliest enacted provisions
of the Affordable Care Act (ACA), aiming to increase health insurance coverage rates in the
U.S. The DCP specifically targeted young adults by allowing individuals to remain on their
parents’ insurance plan until their 26! birthday. Early analyses of the DCP showed that as
many as 3 million young adults gained coverage by the end of 2011 (13), with estimates of
the decline in the uninsured rates ranging from 3 to 10 percentage points depending on the
population analyzed (13-19). A 2012 study on young adult patients presenting to emergency
departments showed an increase in the proportion of non-discretionary visits covered by
private insurance after the DCP (18). A recent 2015 study showed that young adults treated
at trauma centers experienced a 3.4 percentage point reduction in uninsured rates (20).
However, the specific effect of this policy on existing racial disparities in insurance
coverage among trauma patients has not been well characterized. Given the current surgical
literature on existing racial disparities for trauma care (5,6,10,21-23), empirical data on
whether the DCP reduced disparities would fill a critical gap in knowledge. Prior to
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enactment of federal insurance oversight by the ACA, insurance policies were regulated
predominantly by the states, and as such pre-policy dependent coverage varied significantly
across the country. Given the regional variations in population by race as well as variations
in dependent coverage legislation, an analysis of changing patterns in racial disparities by
geographic region is needed to better understand the potential impact of additional regional
variation in implementing other key coverage expansion provisions of the ACA. The
objective of the current study therefore, is to evaluate the impact of the DCP on racial
disparities in coverage expansions, both nationally and regionally, among young adults with
traumatic injury.

Analytic Sample

Variables

Analysis

We performed a retrospective analysis of the NTDB from years 2007-2012. Our analytic
data sample included 841,600 patients between the ages of 19 and 34 years old with known
race during 2007-2009 and 2011-2012. Because the DCP began in September of 2010, we
considered 2010 as a “washout year” and thus excluded all patient encounters during that
year from the analysis. Inclusion of 2010 in sensitivity did not meaningfully alter the results.
After applying age and year exclusion criteria, there were 40,123 patient encounters with
missing race, but as this represented only 4.8% of our sample, they were excluded from our
final analytic sample (Supplementary Appendix 1, online only).

Our treatment group consisted of young adults aged 19-25 (n=529,844), representing those
eligible for the DCP. We defined our control group as 27-34 year olds (n=484,974) with
similar demographics, insurance coverage rates, labor market trends, underlying medical
problems, and injury characteristics (3,15,24).

Race was the main independent variable of interest, defined by a categorization system
commonly used in other studies (5). Specifically, we defined the following mutually
exclusive categories: Hispanic, white non-Hispanic, black non-Hispanic, or other non-
Hispanic. Insurance status was as our key outcome variable. Insurance status was
categorized into private coverage (including Blue Cross/Blue Shield, Private/Commercial
Insurance, and workers’ compensation), public coverage (including Medicare, Medicaid,
and other government), other (including no fault automobile and other), and uninsured
(coded as “self pay” in the NTDB). For the main analysis, we focused on the change in
proportion of uninsured patients within the study population.

We first provided a descriptive analysis of pre-policy characteristics of our treatment and
control groups (2007-2009) to compare patient demographics, including age, gender, and
race, and injury characteristics including injury severity score (ISS, a measure of anatomic
severity), revised trauma score (RTS, a measure of physiologic injury severity), blunt versus
penetrating injury type, mechanism of injury, and the presence of a severe head injury or
severe extremity injury. We also compared the groups on the following facility
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characteristics: level-1 or non-level-1 trauma center, teaching status, non-profit status, and
safety-net status (safety-net hospitals defined as the top decile of facilities ranked by
proportion of patients with no insurance or Medicaid) (7,25). All comparisons of treatment
to control groups relied upon t-tests for continuous variables and chi-squared (x?) tests for
categorical variables.

Second, we employed a quasi-experimental difference-in-differences (DID) approach to
compare changes in the uninsured rates in the treatment group before and after the DCP to
the changes in our control group. This approach takes into account secular trends and
assumes that these trends would have been similar for the two age groups in the absence of
the DCP. It also accounts for time-invariant differences between the treatment and control
group by adjusting for baseline differences in outcomes. To evaluate the effect of the DCP
on young adults, we defined the pre-policy period as 2007-2009 and the post-policy period
as 2011-2012.

We then performed three primary analyses. First we used a DID model to examine how the
uninsured rate changed among 19-25 year old trauma patients before and after the DCP, as
compared to 26-34 year olds, stratified by race. Second, we tested for between-race
differences in the policy’s impact by adding to this model an interaction term between post-
period, young adult, and race. Lastly, because pre-DCP policies regulating dependent
insurance coverage varied by state, and because of the significant variation in racial make up
of state populations, we performed a between-race DID analysis further stratified by
geographic region (defined as Northeast, South, Midwest, and West).

This study was approved by the Institutional Review Board of Harvard Medical School. All
analyses were completed using Stata version 13.0 (StataCorp). A two-sided p value of 0.05
was used to establish statistical significance.

Table 1 shows descriptive statistics for the sample, comparing the 19-25 year olds and 27—
34 year olds. Due to the large sample size, a number of differences in groups (injury type,
mechanism, and severity among them) were statistically significant but did not appear to be
clinically meaningful. The baseline uninsured rate for 19-25 year old trauma patients prior
to the initiation of the DCP in our sample was 35.3%.

Next, we compared the annual uninsured rates for 19-25 year olds relative to 27-34 year
olds, stratified by race (Figure 1). White patients had lower pre-policy uninsured rates and
greater coverage gains than did black and Hispanic patients. Table 2 shows that after
controlling for age, year, and gender, the absolute decrease in the uninsured rate for 19-25
year old trauma patients after DCP implementation was 4.9 percentage points for white
patients, 2.9 percentage points for black patients, and 1.7 percentage points for Hispanic
patients (p<0.001 for all groups). These absolute values correspond with a 17.0% relative
reduction in the uninsured rate for white patients, a 6.1% relative reduction for black
patients, and a 3.7% relative reduction for Hispanic patients. The between-race DID model
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demonstrated that the variation in reduction of uninsured rates varied significantly by race
(Table 2).

Table 3 demonstrates that the pre-policy uninsured rates, the percentage-point decline in
uninsured rates by race, and the variation in this decline between races all differed by
geographic region. Regionally stratified uninsured rates by race ranged from 17.4-36.8% for
white patients, 34.5-52.4% for black patients, and 33.5%-55.7% for Hispanic patients.
White patients experienced the greatest reductions in uninsured rates in the South and the
West (-5.3% and —5.1%, respectively, p<0.001 for both). Black patients experienced the
greatest reductions in uninsured rates in the Midwest and the Northeast (—3.8% and —4.6%
respectively, p<0.05 for both). Hispanic patients experienced a significant —5.2% decline in
the Midwest (p<0.05), while all other regions showed changes that did not significantly
differ from baseline (p>0.05). Notably, the most significant disparities in racial coverage
change occurred in the South and West. In the Midwest and Northeast, racial disparities in
coverage change were not statistically significant, with the exception of Hispanic patients in
the Northeast experiencing no coverage change as compared to the —3.2% decrease in the
uninsured rate experienced by white patients (p=0.042).

Discussion

The ACA’s 2010 dependent coverage provision led to significant coverage gains for young
adult trauma patients among all races. However, this study shows that the degree of decline
in uninsured rates due to the DCP varied significantly by race, with white patients
experiencing a relative 17% reduction in uninsured status, while black and Hispanic patients
experienced relative reductions of 6.1 and 3.7%, respectively. These insurance coverage
changes by race also varied by geographic region, with the greatest disparities occurring in
the South and West. These findings suggest that for young adult patients presenting with
traumatic injury, the DCP produced meaningful increases in coverage, but these gains were
most concentrated among white young adults.

This study is the first to our knowledge to identify significant disparities in coverage gains
between white, black, and Hispanic patients (Figure 1). An earlier study on the impact of the
DCP on trauma patients showed that minorities, those with severe injuries, and those
presenting to safety net hospitals saw the smallest coverage gains (20); however this study
did not examine disparities between specific racial or ethnic groups, nor variation across
census regions. Other studies examining the effect of the DCP on the general young adult
population have shown no population-level differences in the relative degree of coverage
expansion between races (4,14,15,26). In one study, a sub-group analysis by income found
that non-Hispanic white patients were more likely to receive coverage than Hispanic patients
among patients below 133% of the federal poverty line (4). It may be that our findings are
driven in part by young adult trauma patients captured by the NTDB representing an
oversampling of lower-income men more prone to high-risk activities and less likely to have
parents with prior insurance coverage, as compared to prior population survey databases.

When viewing the DCP as an isolated policy, these findings suggest that for young adult
trauma patients, racial disparities in uninsured rates widened. White patients had the lowest
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pre-policy uninsured rates and saw the greatest declines after the coverage expansion.
Conversely, black and Hispanic patients had both higher pre-policy uninsured rates and
experienced much smaller declines after the DCP. As the DCP is based on the presence of
parental private insurance coverage, these findings are not unexpected in light of known
racial disparities in labor market trends and employer-sponsored insurance coverage (27).

However, the DCP was not designed as the sole policy lever in the ACA that could reduce
disparities in insurance coverage for young adults. The ACA includes an array of provisions
aimed at reducing the number of uninsured individuals in the United States. Two
complementary coverage expansion provisions of the ACA that are most relevant to this
study and its population includes the creation of health insurance exchanges to provide
coverage options for individuals who do not have employer-sponsored coverage and
Medicaid expansion to increase coverage among low-income individuals. As initially
designed, this multi-faceted insurance coverage expansion policy approach was meant to
focus on three populations with high pre-ACA uninsured rates; namely young adults, those
without employer based coverage, and low-income individuals who did not meet
traditionally Medicaid eligibility (28). This study’s findings suggest that the DCP increased
coverage rates among trauma patients of all races, and yet simultaneously widened pre-
existing racial disparities in both relative and absolute terms. These findings provide
important information for policymakers and trauma providers to better understand the
changing dynamics of health care coverage among young adult trauma victims. This is
especially important given the clear state-level variation in implementing state-level health
insurance exchanges and Medicaid expansions in 2014.

The new health insurance exchanges could potentially aid the remaining uninsured minority
population of young adult trauma patients who did not benefit from the DCP through
targeted efforts to reach the young adult population most vulnerable for accidental traumatic
injury, namely minorities. If successful, the insurance exchanges may help curtail some of
the post-DCP widening of the racial disparities among young adult trauma patients while
also attaining broader coverage goals to reduce the number of the uninsured. It is less clear,
however, how the state-based Medicaid expansions will affect this persistent insurance
coverage racial disparity among young adults. Given the accidental and unpredictable nature
of traumatic injury and the relatively lower-wages for the young-adult population, Medicaid
expansion could potentially be of significant benefit to young adults most at-risk for
traumatic injury. However, given the 2012 Supreme Court ruling that allowed states to opt
out of Medicaid expansion, many of these benefits will go unrealized. In fact, only 29 out of
50 states plus the District of Columbia plan to or have already implemented Medicaid
expansion (29), and the regions with the most states opting out of Medicaid expansion are
the regions where we found the greatest racial disparities in coverage change after the DCP.
Taken together, it is unclear the degree to which these two policies will be able to curtail the
unintended consequences of the DCP on widening racial disparities in insurance coverage
for trauma patients.

Our study has a number of limitations. First, while the NTDB is the largest national trauma
database, it is a convenience sample as opposed to being drawn from a nationally
representative sample. It does contain, however, data from approximately 95% of all Level 1
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trauma centers, as defined by the American College of Surgeons (ACS). Though it
purposefully over-represents the most severely injured patients, the NTDB has been used
throughout the clinical literature to understand racial and insurance coverage disparities in
trauma care (11,30-32). Second, the NTDB is a visit-level database; thus, it does not follow
individual patients over time and is potentially subject to double counting. Third, because
this study relies upon a visit-level analysis with a sample limited to those individuals with a
trauma event, our estimates are not analogous to previous population-based estimates of
coverage changes due to the DCP. Finally, the NTDB does not provide information on
patient income, a key covariate in the analysis of racial disparities. However, our analysis
does not seek to explain the independent effect of one’s race on their likelihood of gaining
coverage from the DCP. Rather, we seek to describe the actual, real-world effects of the
policy—intentional or unintentional—on racial disparities around the country.

In conclusion, our findings show that the DCP led to a substantial decrease in uninsured
rates for young adult trauma patients of all races; however, benefits of the DCP were
concentrated among white patients. Worsening racial disparities in insurance coverage were
most evident in the South and the West—the regions with the fewest states intending to
expand Medicaid in accordance with the ACA (29). Future work will be needed to evaluate
the full impact of further insurance coverage expansion, with continued implementation of
the ACA, on racial disparities and clinical outcomes among the injured.
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Figure 1.
Racial variation in the change in uninsured rate after the ACA’s Dependent Coverage

Provision. (A) White, non-Hispanic; (B) Black, non-Hispanic; (C) Hispanic; (D) other race.
Red line, policy-eligible 19- to 25-year-olds vs blue line, policy-ineligible 26- to 34-year-
olds. Green dashed line, the Affordable Care Act’s Dependent Coverage Provision (ACA-
DCP) took effect in 2010. (Authors analysis of data from the National Trauma Data Bank,
2007-2012 [n = 801,477].)
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Table 1
Patient and Injury Characteristics, 2007-2009
Ages19to 25y | Ages27to34y | p Values

Total encounters, n 187,584 166,970
Mean age, y 21.8 29.7 <0.001
Male, % 76 76 0.20
Race/Ethnicity, % <0.001

White 54.6 54.5

Black 211 20.6

Hispanic 175 18.2

Other 6.8 6.7
Insurance type, % <0.001

Private 313 324

Public 18.2 18.7

Other 15.2 14.0

Uninsured 353 353
Intent, % <0.001

Unintentional 72.0 74.0

Self-Harm 2.1 2.4

Assault 26.0 24.0
Mechanism, % <0.001

Fall 10.1 13.8

Gun shot wound 12.2 9.6

Motor vehicle collision 41.0 36.2

Motorcycle 6.1 7.0

Other 6.8 8.6

Pedestrian/bicyclist 5.2 5.4

Stab 8.8 9.1

Struck 9.7 10.4
Critical Injury, ISS = 25, % 34.6 32.2 <0.001
Traumatic brain injury, % 20.0 18.1 <0.001
Severe extremity injury, % 12.7 12.0 <0.001
Level 1 trauma center, % 64.0 65.0 <0.001
Safety net hospital, % 11.0 11.3 0.01
Non-profit hospital, % 94.0 94.0 0.21
University teaching hospital, % 56.0 57.0 <0.001
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Table 3

Page 13

Uninsured rate for 19- to 25-

Adjusted change in

p Value for subgroup

p Value for between

year-olds, Pre-ACA DCP, %~ uninsured rate, % change group change

South

White* 36.8 53 <0.0018 Ref

Black/ 52.4 -2.0 0.054 0.005"

Hispanic// 56.7 -18 0.075 0.0097

Other 50.0 -0.6 0.800 0.063
West

White 238 5.1 <0.0018 Ref

Black/ 345 -23 0.131 0.155

Hispanic// 365 -15 0.084 0.0027

Other 303 -26 0.04* 0.086
Midwest

White? 276 -4.9 <0.0018 Ref

Black® 50.9 -38 0.012" 0.600

Hispanic* 434 —5.2 0.016" 0.999

Other 29.4 1.0 0.648 0.0041
Northeast

Whitef 17.4 -3.2 <0.0018 Ref

Black? 373 -4.6 0.005" 0.416

Hispanic/ 335 11 0592 0.042*

Other 29.9 -0.7 0.787 0.213

*
Pre-ACA DCP: 2007 to 2009.

+

Change in uninsured rate among policy-eligible 19- to 25-year-olds after the policy took effect, as compared to pre-/post-policy change in

uninsured rate among policy-ineligible 26- to 34-year-olds. Adjusted for: age, sex, year.

t

p<0.001 for within-race change in uninsured rate.

Fk

p<0.05

80 <0.001.

A

p>0.05 for within-race change in uninsured rate.
11p <0.01.
# _ I

p <0.05 for within-race change in uninsured rate.

*
p < 0.05.

ACA, Affordable Care Act; DCP, dependent coverage provision.
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(Authors analysis of data from the National Trauma Data Bank, 2007-2012 [n = 801,477].)
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