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Abstract

Background—The Affordable Care Act (ACA) included provisions to extend dependent 

healthcare coverage up to the age of 26 years in 2010. We examined the early impact of the ACA 

(prior to implementation of insurance exchanges in 2014) on insurance rates in young adults with 

cancer, a historically underinsured group.

Methods—Using National Cancer Institute Surveillance, Epidemiology and End Results (SEER) 

data for 18 cancer registries, we examined insurance rates pre-(January 2007–September 2010) vs. 

post-(October 2010–December 2012) dependent insurance provisions among young adults aged 

18–29 years when diagnosed with cancer during 2007–2012. Using multivariate generalized mixed 

effect models, we conducted difference-in-differences analysis to examine changes in overall and 

Medicaid insurance after the ACA among young adults eligible (18–25 years) and ineligible (26–

29 years) for policy changes.

Results—Among 39,632 young adult cancer survivors, we found an increase in overall insurance 

rates in 18–25 year-olds after the dependent provisions (83.5% pre vs. 85.4% post, p<0.01), but 

not among 26–29 year-olds (83.4% pre vs. 82.9% post, p=0.38). After adjusting for patient socio-

demographics and cancer characteristics, we found 18–25 year-olds had a 3.1% increase in being 

insured relative to 26–29 year-olds (p<0.01); however, there were no significant changes in 

Medicaid enrollment (p=0.17).
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Conclusions—Our findings identify an increase in insurance rates for young adults 18–25 

relative to those 26–29 (1.9% vs. −0.5%) that were not due to increases in Medicaid enrollment, 

demonstrating a positive impact of the ACA dependent care provisions on insurance rates in this 

population.
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Improving the quality of cancer treatment and survivorship care for young adults diagnosed 

with cancer before 39 years of age has become a priority area in the United States because 

this age group has not experienced the survival gains enjoyed by other age groups over the 

past two decades.1–6 The Patient Protection and Affordable Care Act (ACA) has the 

potential to profoundly improve treatment and survivorship in this population, as many 

provisions were directly targeted at improving insurance rates in young adults, a historically 

underinsured group.7,8 Beginning in 2010, the ACA included provisions to extend dependent 

healthcare coverage up to the age of 26 years by allowing young adults to stay on their 

family’s insurance longer, eliminating limits on insurance coverage and prohibiting 

exclusion of preexisting conditions or termination of coverage.9 This provision was one of 

the earliest and most popular of the provisions,10 particularly because it extended coverage 

to a vulnerable and historically highly uninsured group of young adults, and was an easily 

implementable provision with clear eligibility guidelines.8,10,11 These new opportunities for 

extending insurance coverage under the dependent care provision are critical for young adult 

cancer survivors who confront significant post-diagnosis challenges, including increasing 

rates of uninsurance and underinsurance,12 and a lack of adequate medical support as they 

transition to adulthood with a chronic disease.13,14

In young adult cancer survivors, uninsurance and the costs of care are consistently 

associated with forgoing necessary medical care.13,14 In a 2010 study of Behavioral Risk 

Factor Surveillance System (BRFSS) data, young adult cancer survivors were 55% to 67% 

more likely than young adults without cancer to forgo medical care in the past year due to 

costs, pointing toward underinsurance in this population.15 Furthermore, uninsured survivors 

reported lower healthcare use, with more than two-thirds having no personal provider or 

routine medical care.13–15 While emerging research has identified a rapid increase in the 

proportion of young adults in the general population with dependent care coverage and an 

overall increase in insurance rates,16–21 no studies have specifically examined the impact of 

health policy-related changes in insurance coverage on young adult cancer survivors, – a 

group who requires consistent medical care access to appropriately manage survivorship 

care and late effects of treatment.15

The purpose of this study was to evaluate the early impact of recent health policy changes on 

insurance coverage among young adult cancer survivors eligible (aged 18–25) and ineligible 

(aged 26–29) for dependent insurance coverage changes. We chose individuals aged 26–29 

as our comparison group rather than extending our analysis up to age 39 (i.e., the National 

Cancer Institute’s traditional age range for young adult cancer survivors),22 as these 

individuals were closest in age, stage of life and type of cancer diagnoses to those eligible 
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for the policy; they also had similar pre-policy insurance rates.1,7,8 Using information on 

health insurance status from 18 population-based, cancer registries in the United States 

(US), we hypothesized that insurance rates would increase to a greater extent among eligible 

young adults relative to their older peers. Overall, these findings can help estimate additional 

insurance changes that may occur with the more expansive provisions from the ACA in 

2014, including health insurance mandates and creation of health insurance exchanges.9

Methods

Data and Population

We used National Cancer Institute Surveillance, Epidemiology, and End Results (SEER) 

Program data, a large, population-based set of 18 geographically and socioeconomically 

diverse US cancer registries covering approximately 28% of the US population.23 In these 

18 geographic regions, SEER collects demographic, clinical, treatment and survival 

information on all incident cancers (excluding non-melanoma skin cancer).24 Data are 

reported on an annual basis and released approximately two years after diagnosis (i.e., cases 

diagnosed up to December 2012 were released in Spring 2015; data accessed June 2015). 

For our study, we included all young adults 18–29 years of age when diagnosed with their 

first malignant (invasive and in situ) disease during 2007–2012 (n=39,698). Our final study 

population was 39,632, after excluding those diagnosed at autopsy or death (n=66) as these 

individuals would not have undergone treatment for their cancer and, therefore, would likely 

have unreliable information on health insurance.

Key Measures

Health Insurance—Beginning in 2007, SEER started releasing information on insurance 

status, defined as the primary insurance carrier or method of payment at the time of initial 

diagnosis or treatment (categorized by SEER as uninsured, Medicaid, insured-private 

insurance, insured-unknown, and unknown).25 Insurance status is obtained through medical 

record review by each SEER registry, with a re-abstraction analysis by the National Program 

of Cancer Registries finding that most insurance (92,8%) does not change between diagnosis 

and treatment.2627 As we were specifically interested in the effect of the dependent 

insurance provision, which applied only to plans in the individual market (i.e., not including 

Medicaid coverage), we considered any insurance (i.e., having Medicaid, private insurance 

or insurance of unknown type; yes vs. no). and Medicaid coverage (yes vs. no) to evaluate 

how they both changed over time.11

Dependent Coverage Policy Implementation—Beginning in September 2010, the 

dependent insurance provision from the ACA was implemented throughout the US, 

extending dependent coverage for adult children up to age 26 for all individual and group 

policies.9 Therefore, we created two time indicators to evaluate insurance coverage at 

diagnosis or initial treatment: pre- (January 2007–September 2010) vs. post- (October 2010–

December 2012) dependent coverage implementation.

Patient clinical and demographic information—SEER collects demographic and 

clinical information on cancer patients including race/ethnicity, marital status, sex, and stage 

Parsons et al. Page 3

Cancer. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of diagnosis, each of which may influence the relationship between policy implementation 

and insurance coverage. Specifically, for our study we categorized information on patient 

characteristics as follows: age (18–25 (eligible for dependent coverage policy) vs. 26–29 

(ineligible for the policy)), sex (male vs. female), race/ethnicity (Non-Hispanic White, Non-

Hispanic Black, Hispanic, Non-Hispanic Other/Unknown), married (yes vs. no), SEER 

registry at diagnosis, cancer site/type at diagnosis (from the SEER Adolescent and Young 

Adult site recode),28 and cancer stage (in situ, localized, regional, distant, unstaged/

unknown).

Analysis

We used descriptive analyses to calculate average insurance rates (any insurance and 

Medicaid only) quarterly from 2007–2012 by age group (Figure 1). Chi-square analyses 

were used to examine differences in socio-demographic and cancer characteristics by age-

group (Table 1), with post-hoc analyses of multi-category comparisons to confirm 

differences. We then calculated average overall insurance and Medicaid rates pre- vs. post 

dependent insurance provisions by age group using chi-square analyses (Table 2). Finally, 

we used multivariate generalized mixed effect models (logit) to conduct a difference-in-

differences analysis,29 examining changes in insurance before vs. after the ACA dependent 

insurance provisions in young adults eligible and ineligible for policy changes (Table 2). 

Statistically, the association between policy implementation and outcomes is estimated by 

examining the interaction between the time (pre vs. post policy implementation) and age-

group (age 18–25 vs. 26–29) indicator variables.29,30 Multivariate models included an 

indicator for time period, age group, a time period by age group interaction, sex, race/

ethnicity, marital status, cancer site, and stage at diagnosis. We additionally included a 

random intercept for each cancer registry state to allow for differential initial levels of 

insurance across states.31 Separate models were run to examine the effect of dependent 

insurance provisions on overall and Medicaid insurance to ensure changes were related to 

dependent provisions and not other policies.9

As sensitivity analyses, we first re-ran our models excluding individuals with unknown 

insurance status or insurance of unknown type, as it is possible that some individuals with 

Medicaid may have been classified in this group. We then excluded individuals age 26 at 

diagnosis, as these individuals may have aged out of eligibility at the time of diagnosis or 

initial treatment. We then evaluated our models excluding those diagnosed in New Jersey, 

New Mexico and Utah, as these states implemented the dependent coverage expansion 

earlier than the September 2010 mandate,19 and those diagnosed in registries located in 

California, Connecticut, and Washington, as these states opted to expand Medicaid coverage 

to low-income adults before 2014, potentially influencing overall Medicaid coverage rates.32 

Under both sensitivity analyses, our main findings remained unchanged. Analyses were 

conducted using SAS 9.3 (SAS Institute, Cary NC). This study was approved by the 

Institutional Review Board of the University of Texas Health Science Center at San Antonio.
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Results

From 2007–2012, we identified 39,632 young adult cancer survivors diagnosed between the 

ages of 18–29 in the SEER registries (Table 1). Young adults 18–25 years of age were more 

likely to be male, of Hispanic race/ethnicity, unmarried and from the California, Georgia or 

New Jersey Registries compared to older cancer survivors 26–29 years of age (p<0.01 for 

all). Additionally, 18–25 year-olds were more likely to be diagnosed with lymphomas, 

leukemias and germ cell cancers than older survivors (p<0.01) and have a higher proportion 

of unstaged cancers.

Overall Insurance Changes after Dependent Insurance Provisions

In the first quarter of 2007, 83.0% of 18–25 year-olds had insurance (Medicaid or Private) 

compared to 82.7% of those 26–29 years of age at diagnosis (Figure 1). While overall 

insurance rates fluctuated until the dependent insurance provision took effect in September 

2010, 26–29 year-olds had similar insurance rates compared to those 18–25 years of age. 

However, once the policy change was implemented, overall insurance rates in 18–25 year-

olds gradually increased and remained higher than those 26–29 years of age for the two 

years after policy implementation. Overall, 83.5% of 18–25 year-olds were insured prior to 

the policy change compared to 85.4% after the policy implementation (p<0.01) (Table 2). 

However, among 26–29 year-olds, 83.4% were insured prior to the policy implementation, 

with insurance rates decreasing (non-significantly) after the policy to 82.9% (p=0.38). In 

multivariate analyses adjusting for patient socio-demographics and cancer characteristics, 

we found 18–25 year-olds had a 3.1% increase in being insured relative to 26–29 year-olds 

(p<0.01, Table 2).

Medicaid Coverage

In the first quarter of 2007, 18–25 year-olds had slightly higher Medicaid coverage 

compared to those 26–29 years of age (16.1% vs. 14.5%). While Medicaid rates also 

fluctuated over time, with 18–25 year-olds having slightly higher enrollment rates, within a 

year after policy implementation, Medicaid rates were almost identical between the two 

groups (Figure 1). Overall, 18.2% of 18–25 year-olds had Medicaid prior to the policy 

change compared to 19.0% after the policy implementation (p=0.12) (Table 2). Among 26–

29 year-olds, 15.9% had Medicaid prior to the policy implementation, which increased to 

18.1% after the policy (p<0.01). However, in multivariate analyses adjusting for patient 

socio-demographics and cancer characteristics, we found no significant differences in 

Medicaid rates before and after policy changes in 18–25 relative to 26–29 year-olds (p=0.17, 

Table 2).

Discussion

In our population-based study of young adult cancer survivors diagnosed between 2007 and 

2012, we identified increases in overall insurance rates after 2010 among 18–25 year-olds, 

but not among 26–29 year-olds. In addition, we observed no significant changes in Medicaid 

insurance rates between these two age-groups, indicating that overall changes in insurance 

rates were likely due to the dependent insurance provisions rather than changes to other 
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public insurance programs. Overall, our findings demonstrate a positive impact of the ACA 

dependent care provisions on insurance rates in this population.

Several prior studies have examined the impact of the dependent care provisions on 

insurance coverage in the overall young adult population (i.e., those with and without a 

history of cancer). Overall, studies have demonstrated an increase in insurance rates among 

young adults during the time the dependent care provisions took effect.16–18 Specifically, 

using nationally representative data on health insurance from the 2005–2010 National 

Health Interview Survey, Sommers et al. found that in the year post-policy implementation, 

insurance coverage increased by 4.7% more among 19–25 year-olds (68.1% to 73.6%) than 

among 26–34 year-olds (0.8% increase); however, they found no significant differences in 

public insurance coverage (i.e., Medicaid) between the two age-groups.17 Another study by 

Cantor et al. examined 2005–2011 Current Population Survey data, finding that insurance 

rates among younger adults 19–25 years of age increased between 4.3 and 8.7 percentage 

points more (62.5% to 65.1% from 2009 to 2010) than an older comparison group, 27–30 

years of age (70.6% to 70.1% from 2009 to 2010).16 Finally, Wallace and Sommers found a 

6.6% net change in insurance coverage among 19–25 year-olds (68.0% to 70.9%) relative to 

26–34 year-olds (77.8% to 71.4%) after the dependent policy change among a representative 

sample from the Behavioral Risk Factor Surveillance System.18 While our findings are 

consistent with these findings among the general young adult population, the overall 3.1% 

net change in insurance rates between our two young adult cancer survivor age-groups was 

less than the differences observed in these earlier studies. This may have been partly due to 

the ability for low income individuals to enroll on Medicaid due to their cancer 

diagnosis33,34 as reflected by the higher levels of Medicaid insurance rates in our young 

cancer survivor population (16–19%) relative to the general young adult population (11–

17%).16,17 Further, our study includes an additional year of data post-policy compared to 

two of the studies, which may have resulted in regression to pre-policy rates (i.e., regression 

to the mean). Regardless, we estimate that more than 408 young adults (i.e., 3.1% of young 

adults diagnosed post-policy) in our study gained access to insurance under the dependent 

care provision and an additional 248 uninsured young adults in our study would have been 

eligible to gain access to insurance if the policy was enacted prior to 2010. While relatively 

small, our study demonstrates a positive impact of dependent care policies on overall 

insurance rates in young adult cancer survivors-a group who will require life-long medical 

care access for survivorship care.1,3,15

Overall, our study has several implications that may influence overall treatment and health 

outcomes in young adult cancer survivors. First, prior studies have consistently 

demonstrated that having health insurance is associated with earlier stage at diagnosis, 

increased enrollment on clinical trials and utilization of medical care, shorter times to 

treatment initiation and lower mortality.7,14,35,36 As a result, there is potential for significant 

improvements in cancer outcomes and reduced barriers to care, including earlier stage at 

diagnosis, improved guideline-concordant treatment and better survival as a result of these 

policies.37,38 Future studies should evaluate how increased access to insurance in these 

young adult cancer survivors may drive improved short and longer-term outcomes. Second, 

despite the high rates of insurance we identify in our study, prior research has identified 

decreasing rates of insurance as cancer patients progress from active treatment to 
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survivorship.12 This may result from an number of factors, including the loss of eligibility to 

enroll in public programs once treatment is complete,33 job changes, marriage, and aging off 

a parent’s insurance policy.39 For public programs specifically, eligibility for the Medicaid 

Medically Needy Program33 or the Breast and Cervical Cancer Program34, and therefore 

eligibility for Medicaid more broadly, will most likely end upon treatment completion and 

varies by state of residence. Future research will be needed to examine how the dependent 

insurance provisions can combine with public programs (i.e., Medicaid cancer provisions) or 

expanded insurance options under the ACA healthcare exchanges to ensure survivors remain 

consistently insured after diagnosis. Finally, at the time the dependent care provisions were 

enacted, states had vastly different eligibility criteria for both enrollment on dependent 

insurance coverage as well as public insurance programs.19–21 While our population-based 

assessment of policy-changes demonstrated an overall positive effect of dependent 

provisions on insurance, future studies should examine how uptake and enrollment on 

insurance by young adult cancer survivors varies by geography and local or state policies.

We do, however, acknowledge certain limitations of our study. First, we were unable to 

distinguish the exact type of private insurance coverage that some survivors were enrolled 

on. However, when we excluded those with unknown insurance types in our sensitivity 

analyses, we still observed a similar relationship between the policy and higher insurance 

rates. Additionally, information on insurance coverage reported to the cancer registries 

includes only a point-in-time assessment of insurance at the time of diagnosis or initial 

treatment. Insurance coverage can change over time and eligibility for certain public 

programs, including Medicaid, can be dependent on active treatment for cancer. Future 

studies should continue to monitor and evaluate how the ACA expands access to insurance 

after treatment have been completed. Additionally, we recognize that employment rates vary 

considerably by age among young adults (54% of 18–25 year olds employed versus 73% of 

26–29 year olds in 2010)40 and may influence whether individuals need to on enroll 

insurance under the policy. Future studies may examine the relationship between 

employment and insurance enrollment under the dependent insurance provision. We 

additionally recognize that dependent coverage expansions occurred earlier in some states 

included in our analysis.19 However, the expansion was not all encompassing, had residency 

restrictions and excluded those who were married or had children.19 Further, some states had 

expanded Medicaid options before 2014, potentially influencing overall Medicaid coverage 

rates.32 Again, excluding states with earlier adoption of these policies did not change our 

primary findings. Finally, we are cognizant that the insurance eligibility policies are not 

uniform across political entities, including counties and states. We did account for these 

varying policies by including a county- and state-level random intercept to account for 

differences in policies across political entities and again found virtually no change between 

the policy and insurance gains. Overall, this research serves as a starting point to understand 

how new provisions from the ACA can improve insurance rates in a vulnerable population of 

young adult cancer survivors

In conclusion, we found a larger increase in insurance rates for young adults 18–25 years of 

age relative to those 26–29 years of age, demonstrating a positive impact of the ACA 

dependent care provisions on insurance rates in this population. As individuals comply with 

health insurance mandates and enroll on new insurance options through health insurance 
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exchanges with the more expansive provisions from the ACA in 2014, future research 

should continue to monitor changes in insurance rates and how improved insurance coverage 

influences diagnosis, treatment, and outcomes in young adult cancer patients.
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Figure 1. 
Smoothed quarterly insurance rates for young adults aged 18–25 and 269-29 at cancer 

diagnosis are shown from 2007 through 2012 according to data from the Surveillance, 

Epidemiology and End Results (SEER) Program. Insurance status defined as the primary 

insurance carrier or method of payment at the time of initial diagnosis or treatment 

(categorized by SEER as uninsured, Medicaid, insured-private insurance, insured-unknown, 

and unknown). Insurance status is obtained through medical record review by each SEER 

registry, was abstracted at time of diagnosis. The top panel displays the trend in the 

percentage of young adults with cancer with any type of insurance coverage at time of 

diagnosis (including private, Medicaid, insured-unknown primary payer). The bottom panel 

shows the trend in the percentage of young adults with cancer with Medicaid only.
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