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Abstract
Objective A national debate is underway about the value of key provisions within the adult-oriented Affordable Care Act 
(ACA)—the individual mandate, expansion of Medicaid eligibility, and essential benefits. How these provisions affect child 
health insurance and access to care may help us anticipate how children may be affected if the ACA is repealed. We study 
Massachusetts health reform because it enacted these key provisions statewide in 2006. Methods We used a difference-in-
differences (DD) approach to assess the impact of Massachusetts health reform on uninsurance and access to care among 
children 0–17 years in Massachusetts compared to children in other New England states. The National Survey of Children’s 
Health provided the pre-reform year and two post-reform years (1 and 5 years post-reform). We analyzed outcomes for chil-
dren overall and children previously and newly-eligible for Medicaid under Massachusetts health reform, adjusting for age, 
sex, race/ethnicity, non-English language, and having special health care needs. Results Compared to other New England 
states, Massachusetts’s enactment of the individual mandate, Medicaid expansion, and essential benefits was associated with 
trends at 5 years post-reform toward lower uninsurance for children overall (DD = − 1.1, p-for-DD = 0.05), increased access to 
specialty care (DD = 7.7, p-for-DD = 0.06), but also with a decrease in access to preventive care (DD=-3.4, p-for-DD = 0.004). 
At 1 year post-reform, access to specialty care improved for children newly-Medicaid-eligible (DD = 18.3, p-for-DD = 0.03). 
Conclusions for Practice Adult-oriented health reforms may have reduced uninsurance and improved access to some types 
of care for children in Massachusetts. Repealing the ACA may produce modest detriments for children.
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Abbreviations
ACA   The Patient Protection and Affordable Care Act
DD  Difference-in-differences
FPL  Federal poverty level
NSCH  National Survey of Children’s Heath

Significance

Massachusetts health reform, the model for the ACA, 
reduced uninsurance and improved access to some types of 
care for children in Massachusetts. Repealing comparable 
provisions in the Affordable Care Act may produce modest 
detriments for children.

Introduction

In the United States, approximately 6 million (8%) of chil-
dren are uninsured for all or part of a given year (Cohen and 
Martinez 2015). While fewer children are uninsured than 
adults, being uninsured in childhood has been associated 
with increased risk of hospitalization, childhood mortality, 
and worse adult health outcomes (Shakib et al. 2015; Tom 
et al. 2013; Hakim and Bye 2001; Johnson and Schoeni 
2011; Rosen et al. 2009). Another 14 million (19%) chil-
dren have insurance, but their insurance does not covered 
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needed services or providers, such as specialty care (Kogan 
et al. 2010, 8). For children, inadequate insurance has been 
associated with lower immunization rates and increased risk 
of serious illness (Allred et al. 2007; Tom et al. 2010; Mos-
quera et al. 2014).

In the past 10 years, there have been two major adult-
oriented health reform laws that could affect children—and 
their health outcomes. In 2006, Massachusetts passed major 
health reform legislation, including an individual mandate 
for adults (who were required to purchase insurance for 
themselves or face a penalty), Medicaid expansion (i.e., chil-
dren’s eligibility for the state’s Medicaid-Children’s Health 
Insurance Program (CHIP) increased from 200 to 300% 
of the federal poverty level (FPL), and adult eligibility for 
Medicaid increased to 100% FPL), and minimum “essential 
benefits” for private insurance (i.e., coverage of basic spe-
cialty services, no co-pay or deductible for preventive care 
visits) (Guidance Regarding Minimum Creditable Coverage 
(MCC) Certification On and After January 1 et al. 2009). 
For adults in Massachusetts, these provisions led to signifi-
cant reductions in uninsurance and improvements in access 
to care (Okoro et al. 2014; Dhingra et al. 2013; Sommers 
et al. 2014; Long and Dahlen 2014). Based on this success, 
the federal government passed the 2010 Patient Protection 
and Affordable Care Act (ACA) modeled after Massachu-
setts health reform. Key provisions of adult-oriented health 
reform—the individual mandate, Medicaid eligibility, and 
essential benefits—have the potential to affect child health 
insurance status and access to care, but little is known about 
the potential impact of those provisions on children.

One way to study the ACA’s potential impact on chil-
dren is to examine the impact of the preceding Massa-
chusetts health reform on insurance and access to care 
(Table 1). For example, while the individual mandate in 
Massachusetts did not require parents to enroll their chil-
dren in insurance, studies suggest that, when adults acquire 
health insurance for themselves, they also enroll their chil-
dren (DeVoe et al. 2015, 2008). Another example is the 
Medicaid expansion, which could decrease child uninsur-
ance directly (i.e., the newly-eligible children between 
200–299% FPL) or indirectly (i.e., with adult Medicaid 
expansion and the individual mandate, low-income par-
ents may be more likely to enroll previously-eligible chil-
dren) (Dubay and Kenney 2003; DeVoe et al. 2015; Ken-
ney et al. 2010; Sonier et al. 2013; Sommers and Epstein 
2011). Health reform provisions could also increase the 
likelihood of previously-eligible children receiving care: 
studies suggest that when low-income adults have access 
to care, their children are more likely to receive medi-
cal care (Gifford et al. 2005; Guendelman et al. 2006; 
Davidoff et al. 2003). For privately-insured children, the 
“essential benefits” provisions of both reforms requires 
insurers cover preventive care without cost-sharing and 

basic specialty services, such as office visits and hospi-
talizations (Guidance Regarding Minimum Creditable 
Coverage (MCC) Certification On and After January 1 
et al. 2009). Like prior requirements that insurers cover 
maternity care, essential benefits were designed to provide 
a minimum standard of services for all privately-insured 
children and adults (Grace et al. 2014).

Alternatively, adult-oriented health reform may have a 
limited—or even detrimental—impact on children, given 
provisions were designed for adults. For example, efforts 
to standardize adult Medicaid services could inadvertently 
restrict children’s access to needed care by omitting child-
centered services. Children have a different range of condi-
tions and a greater need for preventive services than adults, 
so previous federal health insurance reforms, most notably 
the Children’s Health Insurance Program (CHIP), carved 
out children’s coverage and benefits from those of adults 
(McDonough 2011; Goldstein and Rosenbaum 2013).

To date, there is very little evidence about the impact of 
ACA or Massachusetts health reform on children. As the 
debate over the future of the ACA continues, understanding 
the impact of its precursor in Massachusetts is essential to 
shape further health insurance legislation for children. Like 
the ACA, MA health reform was a two-step process with 
immediate implementation of the Medicaid expansion and 
later implementation of individual mandate and essential 
benefits. Available studies on children under Massachusetts 
health reform focus on 1–2 years post-reform, predating 
the implementation of the individual mandate (2007) and 
essential benefits (2008) (Kenney et al. 2010; Meara et al. 
2014; Miller 2012; Smith and Chien 2014). Studies on the 
ACA are similarly limited to early years post-reform (Adams 
et al. 2018; Sommers et al. 2016; Courtemanche et al. 2017). 
These studies found minimal change in children’s uninsur-
ance and access to care. However, they do not reflect the 
full potential of such health reform—and thus may under-
estimate the ACA’s impact. For adults under Massachusetts 
health reform, studies suggest that the implementation of the 
individual mandate resulted in further reductions in unin-
surance (2–3%) and improved access to care (Long et al. 
2012; Sabik and Bradley 2015). Use of services included in 
essential benefits also increased for adults (Long et al. 2012; 
Ellimoottil et al. 2014). In addition, with the adult and child 
Medicaid expansions, low-income children may particularly 
benefit from the ACA and Massachusetts health reforms, but 
the effect on them is unknown.

Thus, the aims of the present study were to (1) examine 
whether Massachusetts health reform was associated with 
reduced uninsurance and greater access to care for children 
at 1 and 5 years post-reform and (2) examine whether Mas-
sachusetts health reform was associated with changes in 
uninsurance and access to care for low income children at 1 
and 5 years post-reform.
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Methods

Study Design

We used a difference-in-differences (DD) study design, a 
quasi-experimental method that compares differences in 
trends over time between an intervention and comparison 
group to approximate the effect of an intervention. The 
DD approach allows for control of baseline differences 
between the groups and of secular trends; it is considered 
one of the best methods to approximate a randomized con-
trolled trial (Dimick and Ryan 2014). Our intervention 
group comprised families with children in Massachusetts; 
our comparison group were families with children living 
in non-Massachusetts states. We considered three different 
non-Massachusetts choices as comparators and a priori 
specified the other New England states (Maine, Vermont, 
New Hampshire, Rhode Island, and Connecticut) as our 
main comparator because they had stable child Medicaid-
CHIP eligibility levels during the study period and are 
socio-economically similar to those for Massachusetts 
(Appendix 1) (The Henry et al. 2016; Connaughton and 
Madsen 2012). Our study period includes one-time point 
before health reform occurred in Massachusetts (2003) and 
two points post-reform (2007 and 2011). The 2007 time 
point represents initial post-reform changes, such as the 
Medicaid expansion, and the 2011 time point represents 
Massachusetts health reform as fully-implemented, includ-
ing the individual mandate (implemented in 2007) and 
essential benefits (implemented in 2008). This study was 
granted exemption by the Harvard Medical School and 
Boston Children’s Hospital Institutional Review Boards.

Data Source

We used parent-reported data on children aged 0–17 years 
from the 2003, 2007, and 2011–2012 waves of the National 
Survey of Children’s Health (NSCH). The NSCH is a 
telephone survey of families with one or more children 
designed to be representative at the state and national lev-
els. The study population included a total of 5,760 children 
in the intervention group, Massachusetts, and 28,183 chil-
dren in the comparison group, other New England states, 
across the three survey waves. We used pre-specified 
NSCH survey weights to adjust for possible non-response 
bias, multiple survey waves, and addition of a cellphone 
sample in the 2011–2012 wave (Centers for Disease Con-
trol and Prevention 2013).

Main Outcomes

Our first outcome was uninsurance levels. We defined 
a child as uninsured if their parents answered no to the 
question, “Does [your child] have any kind of health care 
coverage, including health insurance, prepaid plans such 
as HMOs, or government plans such as Medicaid?”. We 
excluded cases missing insurance status, which were less 
than 0.1% of cases in each survey year.

Our second outcome was access to primary and specialty 
care. We used two variables for access to primary care: (1) 
Having a personal doctor and (2) Receiving one or more 
preventive care visit. We characterized a child as having a 
personal doctor if their parent answered “Yes, one” or “Yes, 
more than one” to the question, “Do you have one or more 
persons you think of as [your child]’s personal doctor or 
nurses?” We defined a child as receiving one or more pre-
ventive care visits if their parent answered one or more to the 
question, “[During the past 12 months/since his/her birth], 
how many times did [your child] see a doctor, nurse, or other 
health care professional for preventive medical care such as 
a physical exam or well-child check-up?”.

We derived access to specialty care from two NSCH ques-
tions. The first question asked about need for specialty care: 
“[During the past 12 months/Since [your child’s] birth], did 
you or a doctor think that [he/she] needed to see a special-
ist?” The second asked about problems accessing specialty 
care: “How much of a problem, if any, was it to get care 
from the specialist doctor or doctors?” A child was charac-
terized as having no problems accessing to specialty care if 
their parent answered “yes” to needing specialty care and 
“no” to having problems accessing specialty care. Children 
whose parents answered “no” to needing specialty care were 
excluded from this measure. As the 2003 wave included spe-
cialty care questions only when children had a personal doc-
tor, we limited analyses of specialty care to children with a 
personal doctor to standardize across survey waves.

To understand how Massachusetts health reform might 
differentially impact low-income children, we stratified for 
children previously and newly-eligible for Medicaid-CHIP. 
For children in Massachusetts, we defined previously-eligi-
ble children as those living in families between 0-199% FPL 
(i.e., pre-reform child Medicaid-CHIP eligibility) and newly-
eligible children as those in families between 200–299% 
FPL (i.e., post-reform child Medicaid-CHIP eligibility). We 
compared previously and newly-eligible children in Mas-
sachusetts to children in the same income brackets in other 
New England states.

Covariates

We selected covariates that may mediate access to care 
among insured children and are known to differ between 
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Massachusetts and other New England states (Smith 
and Chien 2014). In our regression model, we adjusted 
for the following covariates: child age (0–5, 6–9, 10–13, 
14–17 years); gender; race/ethnicity (white, non-white); 
non-English language at home; and having special health 
care needs (yes, no). Children with special health care 
needs were defined by the NSCH screener as a child with 
“an ongoing health condition for which he/she experiences 
one or more of the following: (1) need or use of prescrip-
tion medications; (2) an above routine use of services; 
(3) need or use of specialized therapies or services; (4) 
need or use of mental health counseling (5) a functional 
limitation.”

Statistical Analysis

We assessed for baseline differences in demographic char-
acteristics between children in Massachusetts and the other 
New England states using the 2003 survey wave and Chi 
square tests.

Consistent with a DD approach, we first assessed 
unadjusted pre/post trends within the intervention (Mas-
sachusetts) and comparison (other New England states) 
groups for outcomes of interest. We subtracted the rates 
of our outcomes of interest in the baseline year 2003 
from 2007 and 2011–2012 to calculate pre-post trends for 
1 and 5 years post-reform respectively. The base equa-
tion was DD = (Massachusettspost-reform−Massachusett-
spre-reform)−(Comparisonpost-reform−Comparisonpre-reform). 
For each outcome of interest, we used a multivariate logis-
tic regression model to evaluate the significance of pre-
post trends adjusted for covariates. We used a multivariate 
logistic regression model to implement our difference-in-
differences model adjusted for covariates.

For sensitivity analysis, we compared families and chil-
dren in Massachusetts to two additional non-Massachu-
setts groups: (1) states with a similar child Medicaid-CHIP 
expansion from 200 to 300% FPL and no adult expan-
sion (3 states) and (2) all states without a child Medicaid-
CHIP expansion during the study time period (27 states, 
including the other New England states). These additional 
comparators provided further insight for the impact of 
Medicaid expansion. We also analyzed access to care for 
insured children only (partial or full-year insured, full-year 
insured).

We considered an adjusted p-value of less than 0.05 to be 
significant. For uninsurance and access to primary care, we 
had 80% power to detect pre-post differences of ≥ 3% at a 
p-value of 0.05. For access to specialty care and analyses of 
low-income children, we had 80% power to detect pre-post 
differences of ≥ 10% at a p-value of 0.05. Analyses were 
conducted with Stata-11 (StataCorp, College Station, TX).

Results

Pre-reform, children in Massachusetts and other New Eng-
land states did not differ in terms of age, sex, uninsurance, 
or levels of private and public insurance coverage. Chil-
dren in Massachusetts were significantly more likely to 
have a special health care need, be non-white, speak a non-
English language at home, and have higher family incomes 
than children in other New England states (Table 2).

Uninsurance Levels

In Massachusetts, there was no significant difference in 
uninsurance at 1 year post-reform (p-for-trend = 0.49), but 
uninsurance was significantly lower at 5 years post-reform 
(p-for-trend < 0.001) (Table 3). In other New England 
states, the proportion of uninsured children was not differ-
ent at 1 year post-reform (p-for-trend = 0.22), but decreased 
significantly at 5 years post-reform (p-for-trend < 0.001). 
Thus, at 1 year post-reform, trends in Massachusetts unin-
surance rates were not significantly different from those in 
other New England states (p-for-DD = 0.27). At 5 years 
post-reform, health reform was associated with a non-
significant trend toward decreased uninsurance in Mas-
sachusetts (DD = − 1.1, p-for-DD = 0.05).

Access to Care

Having a Personal Doctor

At 1 and 5  years post-reform, having a personal doc-
tor increased significantly for children in Massachusetts 
(p-for-trend < 0.01) and in other New England states 
(p-for-trend < 0.001). In the DD model, there was no sig-
nificant difference in having a personal doctor between 
Massachusetts and other New England states at 1 or 
5 years post-reform (Table 3).

Having One or More Preventive Visits in a Year

For children in Massachusetts, the proportion of fami-
lies reporting their child received one or more preven-
tive care visits increased at 1 year (p-for-trend < 0.001) 
and returned to pre-reform levels at 5 years post-reform 
(p-for-trend = 0.35). For children in other New England 
states, the proportion reporting one or more preventive 
care visits increased significantly at both 1 and 5 years 
post-reform (p-for-trend < 0.001). Given the relative 
increase in other New England states, at 5 years post-
reform, Massachusetts health reform was associated with 
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a statistically significant decrease in access to preventive 
care (DD = − 3.4, p-for-DD = 0.004).

No Problems Accessing Specialty Care

For children in Massachusetts, the percentage of children 
having no problems accessing specialty care was not signifi-
cantly different at 1 year post-reform, but increased signifi-
cantly at 5 years post-reform (p-for-trend = 0.006). For chil-
dren in other New England states, the proportion of families 
reporting no problems accessing specialty care was stable 
at 1 and 5 years post-reform. Massachusetts health reform 
was associated with a non-significant trend toward increased 
access to specialty care at 5 years post-reform (DD = 7.7, 
p-for-DD = 0.06).

Children Previously Eligible for Medicaid‑CHIP 
(0‑199% FPL)

For children eligible for Medicaid-CHIP prior to health 
reform, uninsurance decreased in both Massachusetts and 
other New England states at 5 years post-reform (p-for-
trend = 0.02 and < 0.001), so Massachusetts health reform 
was not associated with significant reductions in uninsurance 

(Table 4a). Massachusetts health reform was associated with 
a significant improvement in access to a personal doctor 
(DD = 6.6% (0.4–12.8), p-for-DD = 0.04) at 5 years post-
reform. There were no significant changes in access to pre-
ventive care or specialty care for previously-eligible children 
in Massachusetts compared to children in the same income 
bracket in other New England states.

Children Newly Eligible for CHIP (200–299% FPL)

For children newly Medicaid-eligible, uninsurance decreased 
non-significantly in Massachusetts and other New England 
states, so Massachusetts health reform was not associated 
with a significant reduction in uninsurance at 1 or 5 years 
post-reform (Table 4b). Massachusetts health reform was 
associated with a significant improvement in access to spe-
cialty care for newly-eligible children at 1 year post-reform 
(DD = 18.3 (95% CI 2.5–34.0), p-for-DD = 0.03). There were 
no significant changes in access to preventive care. At 1 and 
5 years post-reform, having a personal doctor was stable 
for this subpopulation of children in Massachusetts, while it 
increased significantly in other New England states (p-for-
trend < 0.001). Given the relative increase in other New 

Table 2  Demographic 
characteristics of children 
in Massachusetts and other 
New England states before 
Massachusetts health reform, 
2003

*Significant at p < 0.05 level, ** Significant at p < 0.01 level
Other New England states: Maine, New Hampshire, Vermont, Rhode Island, and Connecticut
A Chi square test was used to assess differences

Massachusetts Other New England 
states

p-Value

% (95% CI) % (95% CI)

Sample size 2114 9912
Age (years)
 0–4 27 (25–29) 25 (24–26) 0.08
 5–9 27 (25–29) 28 (27–30) 0.37
 10–13 24 (21–26) 23 (22–24) 0.79
 14–17 23 (21–25) 24 (23–25) 0.28

% Female 49 (46–51) 49 (48–50) 0.97
% White 84 (82–86) 88 (87–89) < 0.001**
% Non-English language at home 10 (8–11) 6 (5–7) < 0.001**
% Special health care need 22 (20–24) 20 (19–21) 0.03*
Family income level
 0–99% FPL 10 (8–12) 9 (8–10) 0.24
 100–199% FPL 13 (11–15) 17 (16–18) 0.002**
 200–299% FPL 15 (13–17) 17 (16–18) 0.12
 300–399% FPL 16 (14–18) 16 (15–17) 0.51
 400% FPL or greater 37 (35–39) 32 (31–33) < 0.001**

Insurance status and type
 % Uninsured 4 (3–5) 5 (4–5) 0.15
 % Publicly insured 23 (21–25) 25 (23–26) 0.16
 % Privately insured 73 (71–76) 71 (70–72) 0.16
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England states, Massachusetts health reform was associated 
with a statistically significant decrease in having a personal 
doctor at 5 years post-reform for newly-eligible children 
(DD = − 7.4% (95% CI − 14.3, − 0.5), p-for-DD = 0.02).

Sensitivity Analysis

Our sensitivity analyses with 2 alternate comparison groups 
(states with similar child Medicaid-CHIP expansions, all 
states with no child Medicaid-CHIP expansion) confirmed 
our main findings (Appendix Tables 7, 8). In all states with 
no child Medicaid-CHIP expansion, children’s uninsurance 
decreased significantly, and in the DD model, Massachu-
setts was associated with a statistically significant increase 
in uninsurance for children overall at 5 years post-reform 
(DD = 1.0%, p-for-DD = 0.04).

Our sensitivity analyses of insured children (partial or 
full-year insurance, full-year insured) found no major dif-
ferences in pre-post trends or DDs for access to primary 
care (Appendix Table 9). In addition, for full-year insured 
children, Massachusetts was associated with increased 
access to specialty care at 5 years post-reform (DD = 9.5%, 
p-for-DD = 0.01).

Discussion

This study found that adult-oriented health reform in Mas-
sachusetts was associated with a trend toward reduced unin-
surance and improved access to specialty care for children 
overall at 5 years post-reform. For low-income children, 
health reform was associated with increased access to a 
personal doctor for children previously Medicaid-eligible 
and increased access to specialty care for children newly 
Medicaid-eligible.

The fact that uninsurance rates did not significantly 
decline after health reform in Massachusetts is likely multi-
factorial. Massachusetts had a low rate of child uninsurance 
at a baseline, making it challenging to detect any further 
decrease related to the Medicaid expansion and the indi-
vidual mandate of health reform (e.g., “floor” effect). The 
remaining uninsured may be difficult to reach. The study 
period also included the common shock of the Great Reces-
sion (2008–2009) during which falling family incomes 
led to more children and adults becoming eligible for, and 
enrolling in, Medicaid-CHIP nationwide (Rowland 2009). 
Recession-related increases in Medicaid-CHIP enrollment 
nationwide may bias later gains under Massachusetts health 
reform toward the null. Nonetheless, there was a trend 
toward reduced insurance at 5 years post-reform, which 
suggests a possible benefit from the adult-only individual 
mandate. Since the ACA’s individual mandate includes Ta
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children as well as adults, long-term reductions in uninsur-
ance for children—and thus potential detriments of repeal—
are likely greater under the ACA than under Massachusetts 
health reform.

Similarly, the benefits of adult-oriented health reform for 
low-income children under the ACA may be greater than that 
seen in Massachusetts. The increased access to a personal 
doctor for children previously-Medicaid eligible may reflect 
indirect benefits of parental coverage on children’s access to 
care, although Massachusetts health reform did not require 
parents to insure their children. The ACA requires adults to 
enroll their children in insurance, so gains may be greater 
under the ACA. Other states also have lower rates of child 
Medicaid-CHIP enrollment than Massachusetts did pre-
reform, so improvements in access to care and any potential 
effect of adult insurance on child enrollment may be greater 
for low-income children nationwide under the ACA (Ken-
ney et al. 2015).

The lack of effect of adult-oriented health reform on 
access to care for children generally contrasts with signifi-
cant gains seen in adults’ access to care and the anticipated 
effects of essential benefits, including removal of cost-
sharing for well-child visits, in Massachusetts (Okoro et al. 
2014; Dhingra et al. 2013; Sommers et al. 2014; Long and 
Dahlen 2014). In fact, although access to preventive care was 
stable in Massachusetts, the comparison states made more 
significant improvements in preventive care during the study 
period for children generally and for children newly Medic-
aid-eligible. Several New England states implemented large 
Medicaid medical home projects during the study period, 
which may have contributed to their relative gains in access 
to care (Appendix Table 5). Other studies using the National 
Health Interview Survey and Medical Expenditures Panel 
Survey collaborate this trend, finding that children’s access 
to preventive care increased in other states from 2000 to 
2008 (Miller 2012; Abdus and Selden 2013). Child-specific 
reforms may be necessary to ensure receipt of recommended 
preventive care.

Our study had strengths and limitations. It is the first study 
to use the NSCH to examine Massachusetts health reform, and 
we examined effects two years further post-reform than prior 
studies on children. The sample size of low-income children 
was relatively small, so we had limited power to detect sig-
nificance of changes in uninsurance and access to care. Our 
data was potentially limited by declining response rates to 
the NSCH from 55.0% in 2003 to 46.7% in 2007 to 23.0% in 
2011–2012, although we adjusted for possible non-response 
bias with validated weighting tools (Skalland and Blumberg 
2012). While state variability in Medicaid-CHIP eligibility 
and initiatives as well as demographic differences limits any 
comparison group, our primary comparison group—other 
New England states—implemented no changes in Medicaid-
CHIP eligibility and experienced similar economic trends from 

the Great Recession during the study period. These similar 
economic trends precluded the need to control for economy-
level variables, such as parental employment (The Henry 
et al. 2016; Connaughton and Madsen 2012). Although CHIP 
was reauthorized in 2009, the main components of the reau-
thorization, such as outreach grants to increase enrollment, 
were implemented in late 2010 and 2011. None of the earliest 
components of the 2010 Affordable Care Act (i.e., dependent 
coverage expansion for children over age 26) were unlikely to 
affect children ages 0–17 years old. Our findings are further 
corroborated by the similar trends using alternative compari-
son groups in the sensitivity analysis.

Our findings at 1-year post-reform are also corroborated 
by the earlier post-reform studies. Our 1.1% decrease in 
uninsurance at 1 year post-reform is similar to the 2-2.8% 
decrease reported in the two prior difference-in-differences 
studies on children (1 using the Current Population Survey, 1 
National Health Interview Survey), both of which used New 
England states as the baseline comparison group (Kenney 
et al. 2010; Miller 2012). For low-income children, the one 
previous study reported a decrease in uninsurance of 5.2% at 
2-years post-reform; our finding of a 1.3% decrease in unin-
surance at 1-year post reform fits with this trend (Kenney 
et al. 2010). The slight differences may be due to samples 
size, survey administration, and/or data processing (Adams 
et al. 2015). To our knowledge, our findings represent the 
first estimates of Massachusetts health reform at 5 years 
post-reform.

Conclusions

Adult-oriented health reforms may have reduced uninsur-
ance and improved access to some types of care for chil-
dren in Massachusetts. Repealing comparable provisions in 
the Affordable Care Act may produce modest detriments in 
insurance and access to care for children.

Funding Dr. Smith’s work on this study was supported by the Arnold 
P. Gold Foundation and the Harvard Medical School Scholars in Medi-
cine Office. Dr. Chien’s work on this study was supported by a Fac-
ulty Career Development Fellowship Award from Boston Children’s 
Hospital.

Compliance with Ethical Standards 

Conflict of interest The authors have no conflicts of interest relevant to 
this article to disclose.

Disclosure The authors have no financial relationships relevant to this 
article to disclose.



1017Maternal and Child Health Journal (2019) 23:1008–1024 

1 3

Appendix

See Tables 5, 6, 7, 8, 9 and 10.

Table 5  Comparison of Massachusetts and other New England states Medicaid/CHIP initiatives pre and post-Massachusetts health reform

Sources
https ://kaise rfami lyfou ndati on.files .wordp ress.com/2013/01/8272.pdf
Y = Yes, N = No
https ://www.kff.org/medic aid/state -indic ator/medic aidch ip-upper -incom e-eligi bilit y-limit s-for-child ren/?curre ntTim efram e=0&sortM 
odel=%7B%22col Id%22:%22Loc ation %22,%22sor t%22:%22asc %22%7D
https ://medic alhom einfo .aap.org/natio nal-state -initi ative s/at-a-glanc e-table /Docum ents/NASHP %20At%20a%20gla nce%20sta te%20tab le%20
FIN AL.pdf
a This option became available to states in 2009 under The Children’s Health Insurance Program Reauthorization Act (CHIPRA)
b CHIPRA outreach grants were awarded in September 2009 with outreach occurring late 2010–2013. (https ://www.insur ekids now.gov/campa 
ign/fundi ng/2009-cycle -i/summa ry/index .html)

Massachusetts Maine Vermont New Hampshire Rhode Island Connecticut

Pre-reform eligibility level 200% 200% 300% 300% 250% 300%
Post-reform eligibility level 300% 200% 300% 300% 250% 300%
Coverage of lawfully-residing immi-

grant children without a 5 year  waita
Y Y Y N Y Y

Medical home initiative Y Y Y N Y Y
2009 CHIPRA outreach  grantb Y Y N N N Y

https://kaiserfamilyfoundation.files.wordpress.com/2013/01/8272.pdf
https://www.kff.org/medicaid/state-indicator/medicaidchip-upper-income-eligibility-limits-for-children/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/medicaid/state-indicator/medicaidchip-upper-income-eligibility-limits-for-children/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://medicalhomeinfo.aap.org/national-state-initiatives/at-a-glance-table/Documents/NASHP%20At%20a%20glance%20state%20table%20FINAL.pdf
https://medicalhomeinfo.aap.org/national-state-initiatives/at-a-glance-table/Documents/NASHP%20At%20a%20glance%20state%20table%20FINAL.pdf
https://www.insurekidsnow.gov/campaign/funding/2009-cycle-i/summary/index.html
https://www.insurekidsnow.gov/campaign/funding/2009-cycle-i/summary/index.html
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Table 6  Demographic 
characteristics of children 
previously and newly-
eligible for Medicaid-CHIP 
in Massachusetts and other 
New England States before 
Massachusetts health reform, 
2003

*Significant at p < 0.05 level, **Significant at p < 0.01 level
Other New England states: Maine, New Hampshire, Vermont, Rhode Island, and Connecticut
A Chi square test was used to assess differences

Massachusetts Other New England 
states

p-Value

% (95% CI) % (95% CI)

Children previously-eligible
 Sample size 381 2195

Age (years)
 0–4 25 (20–30) 26 (23–28) 0.80
 5–9 26 (21–31) 29 (26–32) 0.35
 10–13 24 (19–29) 23 (20.9–26) 0.78
 14–17 25 (19–30) 22 (20–24) 0.35
 % Female 47 (41–54) 49 (46–52) 0.67
 % White 69 (62–76) 80 (77–83) 0.003
 % Non-English language at home 13 (11–15) 23 (18–28) < 0.001
 % Special health care need 29 (24–35) 22 (19–24) 0.01

Insurance status and type, %
 % Uninsured 6 (3–8) 8 (6–9) 0.26
 % Privately insured 28 (22–33) 30 (28–33) 0.45
 % Publicly insured 66 (61–72) 62 (59–65) 0.20

Children newly-eligible
 Sample size 298 1663

Age (years)
 0–4 28 (22–34) 23 (21–26) 0.15
 5–9 24 (19–30) 30 (27–34) 0.07
 10–13 28 (22–35) 23 (20–26) 0.16
 14–17 20 (15–25) 23 (21–26) 0.30
 % Female 46 (39–53) 50 (46–53) 0.67
 % White 89 (85–93) 87 (84–90) 0.003
 % Non-English language at home 4 (2–5) 6 (3–9) < 0.001
 % Having special health care need 23 (17–29) 19 (16–21) 0.01

Insurance status and type, %
 % Uninsured 5 (2–8) 2 (1–2) 0.81
 % Privately insured 79 (73–85) 73 (71–76) 0.12
 % Publicly insured 16 (11–22) 21 (19–24) 0.12
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Table 10  Regression results for the core model analysis of the impact of health reform on the probability of being uninsured and having access 
to care for all children in Massachusetts

Uninsured 1-year post-reform 5-years post-reform

Odds ratio
(95% CI)

Coefficients
(95% CI)

p-Value Odds ratio Coefficients p-Value

Massachusetts children × post period 
(treatment effect)

0.69 (0.36–1.33) − 0.36 (− 1.01–0.28) 0.27 0.46 (0.21–0.99) −  0.78 (− 1.55 –0.01) 0.05

Massachusetts children 0.72 (0.50–1.02) − 0.33 (− 0.69–0.02) 0.06 0.73 (0.51–1.03) − 0.32 (− 0.67–0.03) 0.08
Post-period 1.15 (0.93–1.42) 0.14 (− 0.07–0.35) 0.20 0.61 (0.48–0.79) − 0.49 (− 0.73–0.24) < 0.001
Child is age 5–9 years 1.26 (0.88–1.81) 0.23 (− 0.13–0.59) 0.21 1.34 (0.93–1.94) 0.30 (− 0.07–0.66) 0.11
Child is age 10–13 years 0.99 (0.69–1.43) − 0.009 (− 0.38–0.36) 0.96 1.09 (0.76–1.56) 0.08 (− 0.28–0.44) 0.65
Child is age 14–17 years 1.47 (1.02–2.14) 0.39 (0.02–0.76) 0.04 1.94 (1.37–2.74) 0.66 (0.32–1.01) < 0.001
Child is female 0.89 (0.70–1.14) − 0.11 (− 0.36–0.13) 0.36 1.02 (0.80–1.30) 0.02 (− 0.22–0.26) 0.87
Child’s race/ethnicity is white 0.63 (0.44–0.91) − 0.46 (− 0.83–0.10) 0.01 0.80 (0.56–1.13) − 0.23 (− 0.57–0.12) 0.20
Child has special health care needs 0.67 (0.49–0.90) − 0.41 (− 0.71–0.10) 0.009 0.80 (0.58–1.10) − 0.22 (− 0.54–0.10) 0.18
Child lives in home where primary 

language is not English
2.95 (1.96–4.45) 1.08 (0.67–1.49) < 0.001 3.14 (2.15–4.60) 1.15 (0.77–1.53) < 0.001

Has a personal doctor or nurse
 Massachusetts children × post period 

(treatment effect)
0.75 (0.46–1.23) − 0.28 (− 0.77–0.20) 0.26 1.31 (0.82–2.09) 0.27 (− 0.19–0.74) 0.25

 Massachusetts children 1.13 (0.90–1.44) 0.16 (− 0.11–0..36) 0.30 1.14 (0.90–1.44) 0.13 (− 0.11–0.37) 0.29
 Post-period 2.46 (2.00–3.01) 0.90 (0.69–1.10) < 0.001 2.12 (1.73–2.61) 0.75 (0.55–0.96) < 0.001
 Child is age 5–9 years 1.00 (0.75–1.33) 0.001 (− 0.28–0.29) 0.99 0.89 (0.68–1.16) − 0.12 (− 0.39–0.14) 0.37
 Child is age 10–13 years 1.25 (0.91–1.71) 0.22 (− 0.10–0.54) 0.18 0.91 (0.68–1.21) − 0.10 (− 0.39–0.19) 0.51
 Child is age 14–17 years 0.92 (0.69–1.22) − 0.09 (− 0.37–0.20) 0.55 0.71 (0.54–0.92) − 0.35 (− 0.61–0.08) 0.01
 Child is female 1.03 (0.84–1.26) 0.03 (− 0.17–0.23) 0.76 0.95 (0.79–1.15) − 0.05 (− 0.24–0.14) 0.62
 Child’s race/ethnicity is white 1.84 (1.38–2.45) 0.61 (0.32–0.90) < 0.001 1.53 (1.16–2.03) 0.43 (0.15–0.71) 0.003
 Child has special health care needs 1.24 (0.92–1.66) 0.21 (− 0.08–0.51) 0.16 1.50 (1.16–1.94) 0.40 (0.14–0.66) 0.002
 Child lives in home where primary 

language is not English
0.47 (0.34–0.67) − 0.75 (− 1.09–0.41) < 0.001 0.31 (0.23–0.42) − 1.17 (− 1.49–0.86) < 0.001

Received one or more preventive care visit
 Massachusetts children ×  post period 

(treatment effect)
0.95 (0.57–1.60) − 0.049 (− 0.57–0.47) 0.85 0.59 (0.41–0.85) − 0.52 (− 0.89–0.16) 0.004

 Massachusetts children 2.00 (1.57–2.53) 0.69 (0.45–0.93) < 0.001 2.04 (1.61–2.59) 0.71 (0.47–0.95) < 0.001
 Post-period 2.49 (2.10–2.95) 0.91 (0.74–1.08) < 0.001 1.43 (1.23–1.65) 0.36 (0.21–0.50) < 0.001
 Child is age 5–9 years 0.39 (0.30–0.51) − 0.95 (− 1.22–0.68) < 0.001 0.52 (0.41–0. 66) − 0.66 (− 0.90–0.41) < 0.001
 Child is age 10–13 years 0.30 (0.22–0.40) − 1.22 (− 1.51–0.93) < 0.001 0.48 (0.37–0.61) − 0.74 (− 0.99–0.49) < 0.001
 Child is age 14–17 years 0.27 (0.21–0.36) − 1.29 − 1.57–1.02) < 0.001 0.43 (0.34, 0.54) − 0.85 (− 1.09–0.61) < 0.001
 Child is female 1.09 (0.93–1.29) 0.09 (− 0.08–0.25) 0.30 0.95 (0.81–1.10) − 0.06 (− 0.21–0.10) 0.48
 Child’s race/ethnicity is white 1.29 (0.95–1.74) 0.25 (− 0.05–0.55) 0.10 1.52 (1.22–1.89) 0.42 (0.20–0.64) < 0.001
 Child has special health care needs 2.03 (1.58–2.59) 0.71 (0.46–0.95) < 0.001 2.02 (1.61–2.53) 0.70 (0.48–0.93) < 0.001
 Child lives in home where primary 

language is not English
0.56 (0.38–0.84) − 0.57 (− 0.97–0.18) 0.004 0.48 (0.36–0.63) − 0.74 (− 1.02–0.46) < 0.001

Has no problems accessing specialty care
 Massachusetts children × post period 

(treatment effect)
1.25 (0.80–1.95) 0.22 (− 0.22–0.67) 0.32 1.50 (0.98–2.29) 0.40 (− 0.02–0.83) 0.06

 Massachusetts children 0.79 (0.61–1.04) − 0.23 (− 0.50–0.04) 0.09 0.80 (0.61–1.05) − 0.22 (− 0.49–0.05) 0.12
 Post-period 1.11 (0.91–1.36) 0.11 (− 0.10–0.31) 0.30 1.13 (0.91–1.39) 0.12 (− 0.09–0.33) 0.27
 Child is age 5–9 years 0.95 (0.67–1.34) − 0.05 (− 0.39–0.30) 0.78 0.93 (0.68–1.28) − 0.07 (− 0.39–0.24) 0.66
 Child is age 10–13 years 0.81 (0.58–1.12) − 0.21 (− 0.54–0.11) 0.20 0.87 (0.63–1.20) − 0.14 (− 0.46–0.18) 0.39
 Child is age 14–17 years 1.17 (0.85–1.60) 0.15 (− 0.16–0.47) 0.33 0.94 (0.69–1.27) − 0.06 (− 0.37–0.24) 0.68
 Child is female 1.09 (0.87–1.36) 0.09 (− 0.13–0.31) 0.44 1.03 (0.83–1.26) 0.03 (− 0.18–0.23) 0.81
 Child’s race/ethnicity is white 1.52 (1.04–2.24) 0.42 (0.04–0.81) 0.03 1.48 (1.09–2.02) 0.39 (0.08–0.70) 0.01
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Table 10  (continued)

Uninsured 1-year post-reform 5-years post-reform

Odds ratio
(95% CI)

Coefficients
(95% CI)

p-Value Odds ratio Coefficients p-Value

 Child has special health care needs 0.86 (0.69–1.07) − 0.16 (− 0.38–0.06) 0.17 0.67 (0.54–0.83) − 0.40 (− 0.61–0.18) < 0.001
 Child lives in home where primary 

language is not English
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