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In 2009, approximately 30% of the population
aged 19 to 30 years, labeled the “young
invincibles,” were uninsured.1 This group rep-
resented 1 in 5 uninsured individuals in the
United States.2 In September 2010, the Af-
fordable Care Act (ACA) extended eligibility
for dependents’ coverage under family private
health insurance up to age 26 years.3 Under
the ACA expansion of dependents’ coverage,
enrollment of employer-sponsored health in-
surance plans for young adult dependents
significantly increased.3---8 Research showed
that this ACA provision reduced the number of
uninsured young adults by at least 3 million
individuals.3 Recent studies that used nation-
ally representative data also showed that this
ACA expansion significantly reduced young
adults’ out-of-pocket payments (OOP).9,10

Young adults’ health spending patterns with
the rollout of the ACA may affect the nation’s
aggregate health spending growth rate in the
long term. Lack of health insurance may result
in limited access to health care, and delaying or
forgoing necessary treatment, potentially lead-
ing to health problems and greater health
expenditures in mid-adulthood.11,12 Under-
standing the influence of the expansion specifi-
cally on young racial/ethnic minorities is critical,
because inadequate access to health care is a
major driver of racial/ethnic disparities in health.

More than 50% of Latino and one third of
African American young adults aged 20 to
29 years were uninsured in 2008 and 2009,
compared with 25% of non-Latino White
(White) young adults.13 Lack of health insur-
ance coverage across racial/ethnic groups has
been associated with uncertainty over family
health expenditures, potentially ruinous OOP,
and lower health care access and use.14---17

Because racial/ethnic minorities had low rates
of health insurance coverage before the ACA
implementation, it is likely that racial/ethnic

minorities would benefit from the ACA ex-
pansion on dependents’ coverage. By contrast,
this ACA expansion of dependents’ coverage
only focused on those whose parents had
employer-sponsored health insurance. Com-
pared with Whites, African Americans and
Latinos were less likely to have employer-
provided private coverage because of income
and immigration status, and thus might be less
likely to benefit from this expansion. Because of
the differences in health insurance coverage,
employment status, demographic characteris-
tics, socioeconomic status, and clinical needs,
health care expenditures and use patterns
might differ by race/ethnicity under the ACA
expansion of dependents’ coverage. It is critical
to understand these differentiated responses to
predict the racial/ethnic disparities in health
care under overall ACA health care reform,
and to design policies to improve efficiency
and equity of the health care system. To our
knowledge, this is the first study that examined
the effect of the ACA expansion of dependents’
coverage on health care spending and use by
race/ethnicity.

METHODS

We used the Medical Expenditure Panel
Survey,18 which is a nationally representative
survey of the civilian, noninstitutionalized
population in the United States. This survey
provides information of respondents’ health
care spending, use, and insurance during the
survey year, as well as demographic, socioeco-
nomic, and health characteristics.

Variables

Outcome variables. Our outcome variables
were total health care spending, shares of
patients’ OOP of their total health care spend-
ing, and the probabilities of using any health
care during the survey year. Health care use
and expenditures were self-reported and validated
by respondents’ physicians and pharmacists.
These outcome variables were used previously in
the literature.19---21 All health care expenditures
were adjusted to constant dollars using the 2012
Consumer Price Index medical component.
Key independent variables. We had 3 groups

of key independent variables: (1) the indicator
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of the timing of the survey with respect to the
ACA expansion of dependents’ coverage
(1 = survey year of 2011 or 2012, after the
ACA implementation; 0 = survey year of 2008
or 2009, before the implementation), (2) respon-
dents’ races/ethnicities matched by age (treat-
ment group: White, African American, Latino,
and other races/ethnicities, all aged 19---26 years;
and the control group: White, African American,
Latino, and other races/ethnicities, all aged 27---
30 years), and (3) the interaction terms between
the indicator of the ACA expansion and each
race/ethnicity and age variable.
Other covariates. We used the conceptual

framework of Andersen social behavioral
model22 to select the covariates. These cova-
riates were also widely used in the literature to
examine racial/ethnic disparities in health care
expenditures and use.19---21,23,24 According to
the Andersen model, health care expenditures
and use varied by respondents’ predisposition,
enabling, and need factors. Predisposition fac-
tors reflected respondents’ demographic char-
acteristics and cultural background. In addition
to race/ethnicity, we controlled for gender and
marital status. As proxies for US acculturation,
we also included interview language and
whether the respondent was US-born, foreign-
born with <10 years residence in United
States, and foreign-born with ‡10 years resi-
dence in the United States. Enabling factors
controlled in our study were education
(schooling years £12 years, 13---16 years, and
>16 years), family income (<100% federal
poverty level [FPL], 100%---199% FPL, and
‡200% FPL), employment status, health care
access (having usual source of care), and in-
surance status (uninsured, private health insur-
ance, and public health insurance). We consid-
ered contextual factors to be enabling factors that
measured access to health care and exposure to
different regional health policies.19,23 We thus
controlled for urban/rural residence area and US
Census region (Northeast, Midwest, South, and
West) in our study. Need factors referred to
respondents’ clinical need. We used self-reported
physical and mental health as proxies for re-
spondents’ health needs.

Sample

We categorized the US young adult popula-
tion into 2 groups: (1) the ACA expansion of
dependents’ coverage target population (adults

aged 19---26 years), and (2) the nontarget
population (adults aged 27---30 years). To be
consistent with previous research, we used
those aged 27 to 30 years as the reference
group.2,10

Under the ACA, since September 23, 2010,
young adults have been able to join or remain in
their parents’ private health insurance plans.2

Some large employers claimed that they ex-
panded coverage in early 2010. To precisely
examine the trends of health care expenditures
and use caused by the ACA expansion, we used
2008 to 2009 and 2011 to 2012 as the pre-
and postimplementation periods. Our sample size
of young adults aged 19 to 30 years in the 4
survey years was 15212. After we dropped the
observations with missing variables and respon-
dents who reported multiple races, 14328
observations remained. The total health care
expenditures were highly skewed to the right.
We dropped the observations with extreme high
expenditures (i.e., the outliers). An outlier was
defined as an expenditure more than 3 SDs
above the average expenditure. Specifically, we
dropped 19 observations with total health care
expenditures more than $72355. Our final
sample had 14309 observations in total, in-
cluding 9327 young adults aged 19 to 26 years
and 4982 young adults aged 27 to 30 years.

Analysis

We first summarized health care spending
and use for young adults aged 19 to 26 years
and aged 27 to 30 years from 2008 to 2009
(before the ACA expansion) and from 2011 to
2012 (after the full implementation of the ACA
expansion). We used the difference-in-difference
approach to capture the differentiated impact
of this natural experiment of the ACA early
implementation on different racial/ethnic
groups. We used a general linear model with
log link and gamma distribution to estimate
overall health care expenditures,25,26 multi-
variate linear regression to estimate OOP as
a share of total health care expenditure, and
multivariate logistic regression to estimate the
likelihood of receiving any health care services.
We used stepwise regression models to estimate
the impact of the ACA expansion, controlling
for different groups of covariates following our
conceptual framework. Specifically, in model 1,
we controlled for gender, marital status, US-born
versus foreign-born, and interview language

(i.e., predisposition variables of the Andersen
model). In model 2, we controlled for enabling
factors, including education, family income,
health care access, employment status, urban,
and US Census region, in addition to the pre-
disposition factors controlled in model 1. In
model 3, we controlled for clinical needs factors,
including self-reported physical and mental out-
comes, in addition to the predisposition and
enabling factors controlled in model 2. Finally,
we conducted sensitivity analyses to test the
robustness of our results. Our findings were
nationally representative using the survey
weights provided by the Medical Expenditure
Panel Survey. We used Stata version 12 MP
(StataCorp, College Station, TX) to conduct the
analysis.

RESULTS

Figure 1 shows thatWhite, African American,
and Latino young adults aged 19 to 26 years
had reduced total health care spending and
OOP as a share of health care spending in 2011
and 2012 compared with 2008 and 2009.
The opposite spending trends were observed
among adults aged 27 to 30 years, for whom
total health care expenditures of Whites and
Latinos aged 27 to 30 years were higher in
2011 and 2012, and OOP as a share of health
care spending of African Americans aged 27
to 30 years were higher in 2011 and 2012.
Figure 2 shows that health care use rates by
race/ethnicity were generally similar across all
racial/ethnic age cohorts before and after the
ACA expansion in 2010.

Table 1 presents sample characteristics by
race/ethnicity among young adults before and
after the implementation of the ACA expansion
of dependents’ coverage. Compared with
White adults aged 19 to 26 years, African
American, Latino, and individuals of other
races/ethnicities in the same age cohort were
less likely to be US-born, have usual source of
care, or be employed. Latinos and other races/
ethnicities were more likely to live in the West.
Compared with Whites, Africans Americans
and Latinos had fewer schooling years and
lower family income, whereas other races/
ethnicities group had more schooling years and
equivalent family income. Similar trends were
observed among the comparison age cohort,
adults aged 27 to 30 years.
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Source. The data source is Medical Expenditure Panel Survey. Statistics are nationally representative (representing approximately 23 million White, 4.2 million African American, 6.2 million Latino,

and 2 million other racial/ethnic young adults aged 19–30 years).

*P < .05; **P < .01; ***P < .001; Ref = White in the same survey year.

†P < .01; Ref = according to race/ethnicity age cohort in 2011–2012.

FIGURE 1—Total health care spending and out-of-pocket (OOP) payment as shares of OOP payment to the total health care spending among

young adults aged (a) 19–26 years and (b) 27–30 years: United States, 2008–2012.
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Table 2 shows the results of the difference-
in-difference estimation, controlling for re-
spondents’ predisposition, clinical needs, and
enabling factors. Results showed significant
variation in race/ethnicity age groups in total
health care expenditures in model 1. After
controlling for enabling factors (model 2), our
results showed significant variation of the in-
teraction terms between race/ethnicity age
groups and the year indicator. Model 3 was our
full model. Compared with White young adults
aged 27 to 30 years, African American (co-
efficient =–0.33; P< .05), Latino young adults
(coefficient =–0.45; P< .001), and other
races/ethnicities (coefficient =–0.42; P< .01)
in the same age group had significantly lower
total health spending. Younger cohorts of other
races/ethnicities (coefficient =–0.58; P< .001)
had lower total health spending compared
with Whites aged 27 to 30 years. The in-
teraction terms of race/ethnicity age group and
year indicator showed that White (coeffi-
cient =–0.25; P< .05) and African American
(coefficient =–0.33; P< .05) adults aged 19 to
26 years had significantly lower total health
care expenditures in 2011 and 2012 com-
pared with White young adults aged 27 to 30
years in 2011 and 2012.

Table 2 also presents the estimation results
of OOP as a share of total health care expen-
ditures. Compared with White adults aged 27
to 30 years, African Americans had signifi-
cantly lower OOP shares. OOP shares were
similar among Latinos, other races/ethnicities,
and Whites. The interaction term of the Latino
aged 19 to 26 years group with the year
indicator was significantly negative (coeffi-
cient =–0.05; P< .05) in model 1. The in-
teraction terms of race/ethnicity age group and
the 2011 and 2012 year indicator were not
significant for all race/ethnicity groups in
model 3.

Our results did not show significant differ-
ences in the probability of having any type of
health care services among young adults aged
19 to 26 years in 2011 and 2012 compared
with those aged 27 to 30 years for any race/
ethnicity group. We estimated multivariate
logistic regressions for any use of physician
visit, prescription drug, emergency department
visit, and hospital inpatient use. The coeffi-
cients of interaction terms of race/ethnicity or
age with year indicator were not significant.
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FIGURE 2—Health care utilization by race/ethnicity among young adults aged (a) 19–26

years and (b) 27–30 years: United States, 2008–2012.
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We omitted the results of these regressions for
brevity, but they are available upon request.

We conducted several sensitivity tests on
refinement of treatment groups, model specifi-
cations, and robustness. Specifically, in the
sensitivity analyses, we also compared other
age groups, such as 19 to 25 years versus 26 to
30 years. We excluded individuals who were
26 years old because of a lack of accurate
information to determine their eligibility when
the ACA was implemented in 2010.2 We also
excluded full-time students aged 19 to 23 years
from the targeted group because they were
already eligible to enroll in their parents’ health
insurance before the ACA implementation. Our
findings were similar using this refined treat-
ment group. We also used different ways to
define outliers, tested different model specifi-
cations (e.g., we added comprehensive health
need factors, including diabetes, asthma, heart
diseases, depressive and anxiety disorders,
used 2-part model, etc.), and estimated the
model adjusting for the robustness of SEs using
the clustered survey design.27 Our results were
similar as those presented in Table 2.

DISCUSSION

Racial/ethnic health disparities have been
well defined.28 Health care access and insur-
ance coverage were the 2 major factors asso-
ciated with these disparities.19,23,24,28 The ACA
early implementation expansion of dependent’s
coverage provided the first evidence of racial/
ethnic disparities in health care expenditures
under the emerging ACA provisions.

Our study showed that the impact of the
ACA expansion on health care expenditures
differed by race/ethnicity. Specifically, our
findings pointed out a significant reduction of
health expenditures among White and African
American young adults in the 19 to 26 years
cohort. These population groups significantly
reduced total health care expenditures in 2011
and 2012 compared with the corresponding
comparison category of aged 27 to 30 years.
Lack of health insurance coverage was more
prevalent among African American young
adults compared with Whites before the ACA
implementation in 2010.29

OOP as a share of total health care expen-
ditures remained the same under the expan-
sion of dependents’ coverage. Because the total

health care expenditures declined for White
and African American young adults aged 19 to
26 years, lower OOP shares might translate to
lower OOP. By combining our findings of the
similar health care use pattern after the ACA
implementation, lower OOP could reflect the
lower price of health care. These findings
suggested that White and African American
young adults benefited from the ACA expan-
sion, because they had better insurance cover-
age and paid less OOP.

The reduction of total health care spending
among Latino young adults aged 19 to 26
years, after the ACA expansion was not statis-
tically significant. OOP as a share of health care
expenditures fell among the Latino young co-
hort aged 19 to 26 years from 38% to 32%,
but this reduction was no longer statistically
significant after controlling for respondents’
demographic and socioeconomic characteris-
tics, and health status. Health spending among
Latinos was found to be consistently lower
compared with Whites and African Ameri-
cans.19,24,30 The ACA expansion was designed
to expand the health insurance coverage and
improve health care access. However, our re-
sults showed that Latino young adults have not
benefited from the ACA expansion of depen-
dents’ coverage. We speculated that the em-
ployment and immigration status of their par-
ents might be the major reasons associated with
the stable health care expenditures.

Compared with Whites, Latinos were less
likely to have employer-provided private cov-
erage because of income and immigration
status.31 Latinos, for instance, were more likely
to have jobs, such as part-time or seasonal
work, with no insurance provided by em-
ployers.32 Detailed information on health in-
surance would be needed to examine whether
the relatively insignificant reduction in total
health care expenditures and OOP shares
among young adult Latinos and other races/
ethnicities were because of the restricted cov-
erage or the higher cost sharing of their health
insurance plans.

Another possible explanation of this differ-
ence could be related to the “healthy immi-
grant” effect,33,34 as immigrants, on average,
have better health outcomes compared with
the US-born population. Our data showed that
Latinos and individuals of other race/ethnic
groups were 30% to 50% more likely to be
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foreign-born. Better health outcomes among
these immigrant populations might explain why
a higher share of Latino young adults and
individuals of other race/ethnicity did not
benefit from their parents’ private health in-
surance even when coverage was available.

Future research to explore the ACA impact
on health care of individuals of other race/
ethnicity group is needed. Compared with
African American and Latino young adults,
young adults of other races/ethnicities had
higher socioeconomic status compared with
Whites. Rates of being foreign-born were the
highest among other race/ethnicity groups.
Previous research showed that immigration
status and limited English proficiency, rather
than health insurance, were major barriers for
Chinese to access health care.23 Because of the
data limitations, we were not able to further
identify the heterogeneities among other race/
ethnicity groups. Our study, however, sug-
gested that future research should examine the
specific groups under the other race/ethnicity
category separately. It was likely that policies
targeted at improving insurance might not
work effectively for all the other race/ethnicity
groups.

It was worth noting that the ACA expansion
of dependents’ coverage is mainly targeted at
families with employer-sponsored insurance.
Individuals who remained uninsured were
more likely to be young adults with parents
who lacked employer-provided health insur-
ance coverage, who were ineligible for public
health insurance, and those who selected to
remain uninsured because of the high cost of
premiums. This remaining cohort was more
likely to have discretionary spending decisions
in favor of other social priorities (e.g., food,
student debt) rather than paying for large
premiums and deductibles. Further exploration
of our data showed that respondents who were
Latino, did not speak English, and who lived in
the South were more likely to be uninsured in
2011 and 2012 compared with 2008 and
2009 (results not shown, but available upon
request). Further research should characterize
the remaining uninsured young invincible pool
and the main reasons for remaining uninsured.

Limitations

Our study had some limitations. First,
the other race/ethnicity group was highly
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heterogeneous. Studies that used alternative
data sources should investigate how the ACA
expansion would affect the benefit of Asian
Americans, Native/Indian Americans, and
other racial/ethnic groups separately. Second,
we chose a threshold of 26 years old because
we lacked information of respondents’ date of
birth and we were unable to precisely deter-
mine whether individuals were 25 or 26 years
old. Third, we controlled for a number of
covariates that were associated with health
care expenditures and use. However, it was
likely that some important factors might have
been excluded because of data limitations.
Market aggregated impact, such as the eco-
nomic recession from 2007 to 2009,21might
have influenced the patterns of health care
expenditures and use. Policy variation might
exist regionally. Although we controlled for
Census region, future research should ex-
amine policy variation by state. In addition,
our data only provided information on re-
spondents’ US-born and foreign-born status.
Specific information on respondents’ US cit-
izenship and immigrant authorization status
would be needed to examine health care
expenditure patterns of Latinos and those
of other races/ethnicities who were eligible
for the expansion. Although the difference-
in-difference estimation we used in our study
could be helpful to identify the treatment
effect of the ACA expansion, longitudinal
data would be needed to study the causality
of the ACA coverage expansion on health
care spending. Future research on racial/
ethnic disparities in health expenditure
and utilization is essential when data are
available.

Conclusions

Our study showed that the impact of the
ACA expansion on health care expenditures
differed by race/ethnicity. White and African
American young adults aged 19 to 26 years
had more pronounced reductions in health
care spending after the implementation of
this ACA provision came into effect, whereas
Latino and other racial/ethnic young adults’
health spending did not decline significantly.
The overall health care reform extends
health insurance coverage to the majority
of all uninsured individuals, not just those
with employer-sponsored health insurance.

Hence, we expect to see that minorities will
receive more health benefits and greater
consistency of care, and observe significant
reduction in racial/ethnic disparities in
health care. j
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