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Objective. To determine the effect of state-level dependent coverage expansion
(DCE) with and without other state health reforms on exit from dependent coverage
for adolescents and young adults (AYA).
Data Sources. Administrative longitudinal data for 131,542 privately insured AYA in
Massachusetts (DCE with other reforms) versus Maine and New Hampshire (DCE
without other reforms) across three periods: prereform (1/00–12/06), poststate reform
(1/07–9/10), and postfederal reform (10/10–12/12).
Study Design. Adifference-in-differences estimator was used to determine the rate of
exit from dependent coverage, age at exit from dependent coverage, and re-uptake of
dependent coverage among AYA in states with comprehensive reforms versus DCE
only.
Principal Findings. Implementation of DCE with other reforms was significantly
associated with a 23 percent reduction in exit from dependent coverage among AYA
compared to the reduction observed for DCE alone. Additionally, comprehensive
reforms were associated with over two additional years of dependent coverage for the
average AYA and a 33 percent increase in the odds of regaining dependent coverage
after a prior loss.
Conclusions. Findings suggest that an individual mandate and other reforms may
enhance the effect of DCE in preventing loss of coverage among AYA.
Key Words. Health reform, adolescents and young adults, insurance coverage,
dependent coverage

Adolescents and young adults (AYA) traditionally have higher rates of unin-
surance than other age groups(Callahan and Cooper 2005; Majerol, Newkirk,
and Garfield 2015), due in large part to lower rates of employment, reduced
access to employer-sponsored insurance (ESI) coverage, and lower individual
incomes (U.S. Congress Joint Economic Committee Majority Staff 2010;
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Garfield and Young 2015; Majerol, Newkirk, and Garfield 2015). Dependent
coverage expansion (DCE) policies on the state and federal level have been
enacted to target the high rates of uninsurance and unique barriers to obtain-
ing coverage among this group (Monheit et al. 2011; Monheit, Cantor, and
DeLia 2015). Several states, including Massachusetts, New Hampshire, and
Maine, adopted state DCE policies in 2007 that extended dependent coverage
up to age 26, with the Massachusetts policy accompanied by other health
reforms that were later incorporated into the Affordable Care Act (ACA),
including an individual mandate, a Medicaid expansion, creation of a health
insurance exchange with subsidies, and prohibition of pre-existing condition
exclusions. In 2010, the ACA implemented a federal DCE, which extended
these policies nationally and mitigated some of the state-specific restrictions,
including variability due to Employee Retirement Income Security Act
(ERISA) exemptions for self-insured employers and differences in eligibility
requirements, coverage riders, and administrative barriers. Several repeated
cross-sectional studies have found that state and federal DCE policies were
associated with increased coverage for AYA (Cantor et al. 2012; Sommers and
Kronick 2012; Sommers et al. 2013), but the magnitude of the impact of DCE
policies in the context of other federal reforms is unclear.

State and federal health reforms may modify the effects of a DCE by alter-
ing the coverage options and incentives for coverage for AYA—for instance, Med-
icaid expansion, creation of health insurance exchanges with subsidies, and
prohibition of pre-existing condition exclusions may all facilitate new sources of
insurance for AYA who have previously had dependent coverage. An individual
mandate, which went into effect nationally in 2014 (nearly 4 years after the federal
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DCE), may drive AYA to maintain or re-establish dependent coverage to meet
the coverage requirement and avoid the associated penalty. Adding a young adult
dependent to an existing family plan at no additional cost through a DCE creates
a stronger price effect than purchasing individual coverage through an exchange,
even with a subsidy. Moreover, ESI may have greater benefits or lower cost-shar-
ing than exchange plans, making the true price difference even greater and depen-
dent coverage a more attractive option for many AYA.

Despite the movement to eliminate or downscale the ACA, particularly
policies such as the mandate and subsidized exchange plans, the DCE has
remained popular and is likely to remain at the state and federal level. Under-
standing how the effect of the DCE may vary with and without other health
reforms is important in informing this ongoing policy debate. As differential
state-level policy change serves as a natural experiment that may help predict
effects of federal reforms, we sought to examine the effect of state-level DCE
with and without other health reforms on AYA insurance coverage. We
hypothesized that a DCE would have a greater impact on AYA dependent
coverage retention in a state with other reforms (specifically an individual
mandate) than in states with a DCE only. Using health plan enrollment data
for AYA and their families from three states, we constructed a large, longitudi-
nal cohort to examine the additional impact of other health reforms on the
effect of a DCE on exit from dependent coverage among AYA.

STUDYDATA ANDMETHODS

Data Source and Population

This retrospective cohort study was conducted using enrollment and claims
data from Harvard Pilgrim Health Care (HPHC), a large not-for-profit health
plan with over 1 million members in commercial plans concentrated in Mas-
sachusetts, NewHampshire, andMaine. The study cohort included all HPHC
members who were enrolled continuously as a dependent for at least 1 year
between the ages of 16 and 18, from January 2000 to December 2012
(N = 131,542 individuals).

The HPHC Institutional Review Board approved the study.

Measures

Enrollment was tracked from entry into the study until members’ 26th birth-
day, disenrollment from HPHC coverage, or end of the study period
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(whichever occurred first). Disenrollment was defined as a lapse in HPHC
coverage >2 months. As we hypothesized that the rates of exit from depen-
dent coverage would not be constant across chronological age, we assessed
insurance coverage for each chronological year of age (representing 512,790
person-years of insurance coverage).

For each enrollment period, dependent status was determined using
information on member type; “Child,” “Step-Child,” “Other Dependent,”
and “Student” member types were considered to be dependents. Disenroll-
ment dates for AYA dependents were compared against the disenrollment
date for the family contract to which they belonged to determine whether the
AYA disenrolled with their family (i.e., loss of family coverage) or disenrolled
independent of their family (i.e., exit from dependent coverage, primary out-
come of interest). In some instances, AYA disenrolled from dependent cover-
age and obtained HPHC coverage as a subscriber; if their family plan
continued, we still treated this as an exit from dependent coverage.

We additionally assessed age at exit from dependent coverage (i.e., time
from age 16 to dependent coverage exit) and whether AYA who lost depen-
dent coverage subsequently re-enrolled as a dependent in their original family
contract (i.e., regained dependent coverage).

Adolescents and young adults age, sex, and state of residence were
obtained from enrollment files. We linked the AYA’s 5-digit zip code to 2000
Census data to create a binary measure of neighborhood poverty in which a
zip code was defined as low-income if >20 percent of residents were below the
federal poverty level (Krieger 1992; US Bureau of the Census 1995). To iden-
tify AYAwith chronic conditions, we used the Pediatric Medical Complexity
Algorithm (PMCA; Simon et al. 2014). This algorithm uses ICD-9 codes from
claims data to classify youth as having a complex chronic condition (a signifi-
cant chronic condition in more than one body system, e.g., diabetes and
depression, or a single condition that is progressive or malignant, e.g., cystic
fibrosis), a noncomplex chronic condition (a lifelong condition involving only
one body system that is not progressive or malignant, e.g., asthma), or no
chronic condition.

We created time-varying covariates related to characteristics of the insur-
ance contract. First, we categorized the provider network of the AYA’s health
plan as either a more restricted provider network (e.g., a Health Maintenance
Organization [HMO] plan or a tiered network plan) or a less restricted net-
work (e.g., a Preferred Provider Organization [PPO] or Point of Service [POS]
plan). We also assessed the plan’s annual individual deductible (categorized as
high if ≥$1,000, low if <$1,000, or none) and whether their coverage came
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from an employer-sponsored plan versus another source (e.g., nongroup mar-
ket, state health insurance exchange). Finally, from the plan contract type, we
determined whether the AYA’s family plan included other dependents in addi-
tion to the AYA (including other children or the subscriber’s spouse), in which
case dropping or adding the AYA would likely be cost-neutral to the family
premium.

Analytic Approach

We employed a pre- to postcomparison design with three periods: Prereform
( January 2000–December 2006), Poststate reform ( January 2007–September
2010), and Postfederal reform (October 2010–December 2012). AYA in Mas-
sachusetts (DCE with individual mandate/other reforms) were compared to
AYA in Maine and New Hampshire (DCE without individual mandate/other
reforms) to estimate the joint effect of implementing an individual mandate
and other reforms with DCE, compared to DCE alone.

Our primary outcome of interest, exit from dependent coverage, was
estimated using generalized estimating equations (GEE) with a binomial dis-
tribution; robust standard errors were clustered at the person level to account
for serial autocorrelation over time. A difference-in-differences (D-in-D) esti-
mator was used to determine annualized probability of exit from dependent
coverage in each of the three time periods, comparing AYA insured in Mas-
sachusetts (MA, state-dependent coverage expansion with an individual man-
date/other reforms) to those insured in Maine and NewHampshire (ME/NH,
state-dependent coverage expansions without an individual mandate/other
reforms), additionally adjusting for age, sex, chronic condition status, neigh-
borhood poverty, contract type, provider network, coverage source, and
deductible amount.

Multivariable Cox proportional hazard regression was used to model
age at exit from dependent coverage (based on time from age 16 to age at
dependent coverage exit). Multivariable logistic regression was used to model
the odds of regaining dependent coverage among those who had previously
lost dependent coverage and whose families maintained coverage. We addi-
tionally utilized a triple-difference, or difference-in-difference-in-differences
(D-in-D-in-D), estimator to investigate the potential for effect heterogeneity of
reform effects across individual and plan characteristics. Specifically, we eval-
uated the possibility of interactions between the D-in-D estimator and each
covariate to estimate the magnitude of policy effects for each level of the
covariates (e.g., if the policy effect was greater for males vs. females).
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RESULTS

The study sample was 50.8 percent male, 28.3 percent had at least one
chronic condition, 5.2 percent lived in a high-poverty neighborhood, and
87.6 percent of the sample resided in Massachusetts (Table 1). On average,
28.9 percent of AYAwho were enrolled as dependents exited their dependent
coverage (while their family remained insured) during the prereform period
(51.9 percent were ≤19 years old when they exited coverage, Table 1), drop-
ping to 16.1 percent in the poststate reform period (33.7 percent were
≤19 years), and further to 9.8 percent in the postfederal reform period (24.2
percent were ≤19 years; p < .01). The median age at exit from dependent
coverage was 19.8 years in the prereform period, increasing to 21.8 years
and 23.0 years across the poststate and federal reforms, respectively
(p < .001, Table 1). Nearly a quarter (23.5 percent) of AYA who lost their
dependent coverage subsequently regained this coverage, increasingly so
across the three reform periods (16.0 percent prereform, 24.5 percent post-
state, 41.0 percent postfederal; p < .01).

Overall, implementation of DCE on the state level resulted in a 66 per-
cent decrease in the annualized odds of exiting dependent coverage for
HPHC-insured youth in MA (Adjusted Odds Ratio (AOR): 0.34, 95%CI:
0.33–0.35) and a 55 percent decrease for those in ME/NH (AOR: 0.45, 95%
CI: 0.41–0.49), with youth exposed to DCEwith an individual mandate/other
reforms experiencing a significantly greater (23 percent) relative reduction in
the odds of exiting dependent coverage than youth exposed to a DCE only
(D-in-D AOR: 0.77, 95%CI: 0.71–0.84, Table 2). While federal DCE resulted
in a larger relative reduction in the odds of exiting dependent coverage com-
pared to both prereform and state reform period (in MAvs. prereform AOR:
0.10, 95%CI: 0.09–0.10; vs. state reform AOR: 0.28, 95%CI: 0.27–0.30), the
joint effect of federal DCE and other reforms was not statistically different
from the joint effect of state DCE and other reforms (D-in-D AOR: 0.95, 95%
CI: 0.83–1.09). Examination of prereform trends for exiting dependent cover-
age did not identify divergence between Massachusetts and Maine/New
Hampshire (data not shown).

The presence of other health reforms was associated with older age at
exit from dependent coverage (Adjusted Hazard Ratio (AHR) <1.0 indicates
slower rate of dependent coverage exit, thus older age at exit; see Figure 1).
D-in-D analyses revealed that poststate reformAYA inMAmaintained depen-
dent coverage through older ages compared to their counterparts in ME/NH
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Table 1: Sample Demographic Characteristics and Dependent Coverage

Individual Level Characteristics Total (%)

Dependent Coverage

Median Age (years) at Exit % Exiting ≤19 years†

TotalN (%) 131,542 20.5 44.1%
Time Invariant Characteristics
State of residence ** **
Massachusetts 87.6% 20.7 42.4%
Maine/NewHampshire 12.4% 19.3 61.5%

Sex ** **
Male 50.8% 20.1 48.3%
Female 49.2% 21.1 39.5%

Chronic condition status ** **
Complex chronic 7.9% 20.2 47.9%
Noncomplex chronic 20.4% 20.1 48.1%
No conditions 71.7% 20.6 42.7%

Neighborhood poverty ** **
>20% in poverty 5.2% 19.5 55.4%
≤20% in poverty 93.5% 20.6 43.2%
Unknown 1.3% 20.0 48.9%

Time Variant Characteristics (measured at outcome/censoring)
Reform period ** **
Prereform 34.9% 19.8 51.9%
Poststate reform 19.9% 21.8 33.7%
Postfederal reform 45.2% 23.0 24.2%

Family contract type **
Multiple children/dependents 98.2% 20.5 43.7%
Single child/dependent 1.8% 19.4 60.1%

Provider network * **
HMO/Tiered network plan 77.9% 20.6 43.4%
PPO/POS plan 22.1% 20.3 46.7%

Coverage source ** **
Employer sponsored 92.9% 20.4 44.7%
Other 7.1% 21.8 33.1%

Deductible‡ ** **
None 71.3% 20.6 42.7%
Low 13.9% 21.2 42.4%
High 12.4% 20.8 42.2%
Unknown 2.4% 19.1 81.4%

Note.Data are fromHarvard PilgrimHealth Care enrollment files during 2000–2012.
**p < .001; *p < .05.
†Percent (unadjusted) of youth who exited dependent insurance coverage at or prior to turning 19
among all youth who lost dependent coverage (while their family remained insured).
‡High-deductible plans were defined as those with an annual deductible of $1,000 or more per
individual.
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(state reform D-in-D AHR: 0.82, 95%CI: 0.76–0.89, Table 2), as did AYA
postfederal reform (D-in-DAHR: 0.73, 95%CI: 0.65–0.82).

The odds of regaining dependent coverage after a prior exit significantly
increased both poststate and postfederal reforms; AYA in MAversus those in
ME/NH had significantly greater odds of regaining dependent coverage in
the postfederal reform period compared to the poststate reform period (D-in-
DAOR: 1.58, 95%CI: 1.21–2.06).

Investigation into potential reform effect heterogeneity revealed that
older AYA, AYAwith chronic conditions, AYA in poorer neighborhoods, and
AYA in families with more generous coverage (i.e., no deductible) saw greater
benefits postreform (i.e., larger reduction in the odds of exiting dependent

Figure 1: Difference-in-Differences Results Predicting Age at Dependent
Coverage Exit [Color figure can be viewed at wileyonlinelibrary.com]

Legend: Fully adjusted multivariate Cox proportional hazard models were used to generate “sur-
vivorship” curves that identify the predicted age at dependent coverage exit for adolescents and
young adults (AYA) in Massachusetts (MA) compared to Maine/New Hampshire (ME/NH)
across the three reform periods. For example, among those covered as dependents at age 16, 19.1
percent of AYA in ME/NH in the prereform period were still covered as dependents at age 22
compared to 20.8 percent in MA; however, in the postfederal reform period, 34.0 percent of AYA
inME/NHwere still covered by age 22 compared to 40.2 percent in MA. Data are fromHarvard
PilgrimHealth Care enrollment files during 2000–2012.
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coverage and longer time covered as a dependent, Table 3) than their respec-
tive counterparts. Older AYAwere more likely to regain dependent coverage
post state reform than their younger counterparts (AOR: 2.48, 95%CI: 1.59–
3.87); regaining dependent coverage was less likely post state reform for AYA
whose family plan had any versus no deductible (AOR: 0.27, 95%CI: 0.14–
0.52) and postfederal reform for AYA whose family contract did not include
any other dependents after the AYA lost coverage versus contracts that did
include other dependents (AOR: 0.28, 95%CI: 0.09–0.86).

DISCUSSION

Our data suggest that implementation of an individual mandate and other
health reforms along with a dependent coverage expansion is associated with
a significant reduction in exit from dependent coverage for AYA, compared to
implementation of dependent coverage expansion alone. Moreover, the joint
effect of these policy levers is also associated with maintenance of dependent
coverage until an older age and increased likelihood of regaining dependent
coverage after an initial disenrollment. Our study also found greater use of
dependent coverage after the federal-dependent coverage expansion than
after state-dependent coverage expansions in both MA and ME/NH. Further
increases in dependent coverage for AYA may have resulted from implemen-
tation of the federal individual mandate and other ACA policies after 2014, in
addition to dependent coverage expansion.

Although many components of the ACA have been politically contro-
versial and threatened with elimination in whole or in part (Singer 2016), the
DCE has been largely well received (Hamel, Firth, and Brodie 2014) and is
likely to remain intact. Our findings suggest that the impact of this popular
policy may be substantially enhanced in conjunction with other reforms such
as an individual mandate, which may induce AYA to take full advantage of the
DCE. Without a mandate, some AYA may drop dependent coverage, espe-
cially those who are healthy (importantly, the combination of a DCE plus
mandate may provide a mechanism for healthy AYA to remain in the risk
pool) or those whose families would have lower premium costs without a
dependent. However, with a mandate, retention of dependent coverage
remains economically attractive for AYA who have access to a family plan
(especially a family plan with lower cost-sharing) rather than purchasing cov-
erage on their own, as average monthly premiums per person in the individual
market are $235.27, compared to $97.50 per enrollee for the average
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employer-based plan.1 On the other hand, some low-income AYA may
choose to drop dependent coverage if less expensive coverage is available
through a Medicaid expansion or subsidized exchange plan. Although we
could not partition out the specific effects of each additional health reform pol-
icy that was implemented in MA, the effects of new coverage options from
Medicaid or exchanges may be at least partially countervailing to DCE effects.
Still, the net effect is that of greater retention of dependent coverage with
DCE plus other health reforms. As policy makers continue to debate whether
to keep or eliminate various health reform policies, it will be important to con-
sider the impact of these policies independently and collectively.

In addition to reductions in the odds of and time to dependent coverage
exit, DCE was associated with further coverage gains for AYA in the form of
regained dependent coverage. Specifically, AYA were over twice as likely to
regain their previously lost dependent coverage after state DCE was enacted,
and this policy effect was significantly boosted after federal DCE was enacted
—a finding that is unsurprising given that the ACA substantially expanded the
reach of DCE by eliminating ERISA exemptions and administrative barriers
(e.g., dependent coverage riders) and other differences in eligibility require-
ments at the state level. Notably, the federal DCE main effects were substan-
tively larger than state DCE main effects for all outcomes in both MA and
ME/NH, highlighting the advantages of maintaining this policy at the federal
level (rather than state level) because of the expanded scope and eligibility
afforded by the federal provision.

Importantly, the salutary effects of DCE do not extend to uninsured
AYA, those who were previously publicly insured, or those whose parents do
not have access to commercial insurance with an affordable dependent cover-
age option. Other ACA policies, such as health insurance exchanges (or mar-
ketplaces) and Medicaid expansions, have the potential to provide new
coverage options for these AYAwho may not have access to dependent cover-
age through their parents. Our D-in-D-in-D results suggested that even among
AYAwho do have the potential to benefit from DCE, differences exist, includ-
ing less efficacious policy effects for AYA enrolled in plans with higher deduc-
tibles or plans for which there are added premium costs for keeping or adding
them as a dependent. Examining longer term trends will be important for
determining how full implementation of the ACAmay affect health insurance
coverage for all AYA (Berk and Fang 2016).

Although we did not evaluate how these policies affected health care use
and costs for AYA in this study, evidence suggests that dependent coverage
expansion provides substantial financial protection for AYA (Mulcahy et al.
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2013; Busch, Golberstein, and Meara 2014; Chua and Sommers 2014; Chen,
Vargas-Bustamante, and Novak 2017) and is associated with positive gains in
access to care and some health outcomes (Blum et al. 2012; Mulcahy et al.
2013; Sommers et al. 2013; Han et al. 2014; Akosa Antwi et al. 2015; Bar-
baresco, Courtemanche, and Qi 2015; Chen et al. 2015; Lipton and Decker
2015; Robbins et al. 2015). Moreover, given that AYA may be less likely to
have stable employment or access to employer-sponsored benefits (Sommers
and Schwartz 2011) and losing/changing jobs is a primary reason why adults
experience a gap in health insurance coverage (Collins, Davis, and Ho 2005),
the DCE may lead to better continuity of coverage during a time when AYA
are in flux. Continuity of coverage may reduce adverse effects of gaps in cov-
erage on access to care (Cabana and Jee 2004; Olson, Tang, and Newacheck
2005; Callahan 2007; Callahan and Cooper 2007; DeVoe et al. 2008).
Expanding dependent coverage may also lead to increased labor market flexi-
bility, as AYA may no longer have to stay in suboptimal jobs to maintain cov-
erage or choose school over employment if a potential job does not include
benefits (Currie andMadrian 1999).

Despite the potential for expanded coverage and improved access to care,
allowing AYA to maintain dependent coverage may have unintended negative
consequences. Our study cannot determine the degree to which a DCE leads to
substitution of dependent coverage for ESI in the AYA’s own name, but this has
been noted in other studies (Monheit et al. 2011). Although evidence is cur-
rently sparse, it is possible that AYA’s ability to obtain insurance as a subscriber
is associated with transitions to adult care or an indication of self-management
or self-advocacy skills, which are particularly important for youth with special
health care needs (Sawicki et al. 2011; Altman et al. 2014; Wood et al. 2014).
AYA who shop for plans on the marketplace may be better poised to identify
plans with benefits and cost-sharing that best suits their needs as individuals.

Limitations

Several limitations should be considered when interpreting our findings. First,
our data are from a single private health insurer, so we do not have the ability to
determine whether individuals subsequently obtained coverage from another
source after they disenrolled from an HPHC plan, or if they had insurance from
another source, such as a college health plan. In this sample, 19.5 percent of
AYA who lost dependent coverage subsequently regained coverage as a sub-
scriber through HPHC, and this proportion was similar across each reform per-
iod; however, we are unable to assess how often this occurred with other health
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plans or how often AYA became uninsured postdisenrollment. Thus, our study
can provide new evidence about the impact of the DCE and other health
reform policies on exit from dependent coverage but not on uninsurance rates
overall and substitution of dependent coverage for ESI or other types of cover-
age. Second, given that MA concurrently enacted several health reforms (e.g.,
an individual mandate, establishment of an exchange, Medicaid expansion, pro-
hibition of pre-existing condition exclusions) in addition to a dependent cover-
age expansion, our study cannot estimate the separate/independent
contribution of a mandate and other health reform policies on the impact of a
DCE. Third, the generalizability of this regional cohort of privately insured ben-
eficiaries may be limited. Fourth, our estimates may be subject to some residual
confounding; for example, plan generosity is likely correlated with family
income, although we attempt to mitigate this by adjusting for neighborhood
income. Finally, although we attempt to control for differences between states
with the D-in-D design, it is possible that other time-dependent factors could
have differentially affected AYA coverage among the three states studied (e.g.,
local employment trends, insurance markets, local economy).

CONCLUSION

We find evidence to suggest that implementing an individual mandate along
with other health care reform policies may prevent exit from dependent
coverage for AYA to a greater extent than dependent coverage expansion
policies alone. Our findings on the impact of the MA-dependent coverage
expansion combined with a mandate and other reform policies suggest that
increasing maintenance of dependent coverage into young adulthood
through the ACA individual mandate and other similar reform policies
implemented in 2014 could continue to improve access and continuity of
coverage for AYA. Future work is needed to determine how these shifts in
source of coverage affect health care utilization and costs for all AYA, and
whether additional policies may be needed to reduce or prevent disparities
for this population.
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NOTE

1. According to the Henry J. Kaiser Family Foundation, the average monthly premium
per person for plans purchased in the individual market in 2013 was $235.27 while
the average monthly premium (employee contribution) per enrolled employee in
2013 was $97.50 (see kff.org/state-category/health-costs-budgets/).
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