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Data sources

We used several files from the MEPS 
to conduct our analyses. Parental, 
child, and family characteristics 
were obtained from the full-year 
consolidated files. We analyzed 
outpatient visits captured in annual 
outpatient department visit and 
office-based medical provider files 
to determine children’s receipt 
of WCVs. We used the hospital 
inpatient stay files (in addition 
to full-year consolidated files) to 
determine the pregnancy status of 
mothers. An additional covariate 
used in sensitivity analyses was child 
Medicaid and/or CHIP coverage, 
which we defined as any Medicaid 
and/or CHIP coverage versus no 
Medicaid and/or CHIP coverage 
in the year. Our analyses involved 
restricted data (including state 
identifiers), which we accessed at 
the Agency for Healthcare Research 
and Quality Data Center in Rockville, 
Maryland.

statistical Methods

We conducted 2 analyses to assess 
associations between parental 
Medicaid eligibility and enrollment 
with children’s receipt of annual 
WCVs.

Association of Changes in Parental 
Medicaid Eligibility and WCVs

Our first analysis examined the 
relationship between within-state 
changes in Medicaid eligibility for 
adults and the probability that a 
child (under age 19) residing in an 

adult’s household received at least 1 
annual WCV. This intention-to-treat 
analysis used state-year income 
limits for parental Medicaid eligibility 
as the main independent variable 
and was estimated by using a logistic 
regression model of the form:

   
logit(Pr   (  WC  V  i, s, t   = 1 )   )

   = α + θMedicaidEli  g  s, t−1     
+ β  X  i, t   + ϕ  R  c, t   +  μ  s   +  γ  t  

    

for child-parent dyads (indexed 
by i) living in state s and surveyed 
in year t. We controlled for a 
vector of parental, family-level, 
and child characteristics (denoted 
Xi, t in equation 1) and listed in 
 Table 1 of the article) that may 
independently affect a child’s 
likelihood of receiving pediatric 
care. We additionally controlled 
for county-level characteristics 
measured annually (Rc, t), state fixed 
effects (μs) and year fixed effects 
(γt). The use of state fixed effects 
isolates the variation of interest to 
within-state changes in Medicaid 
eligibility for adults. Year fixed effects 
controlled for time trends common 
to all states (eg, changes over time 
in the recommended WCV schedule 
for children, such as the change 
made in December 2007 to begin 
recommending annual WCVs for 7- 
and 9-year-olds).

The coefficient of interest is θ, 
which captures the relationship 
between within-state changes in 
Medicaid eligibility limits for parents 
(measured in increments of 10 
percentage points of the FPL) and 
a child’s odds of receiving a WCV 
in the current year. We used lagged 
the Medicaid eligibility thresholds 
because states may adjust income 
limits at different points in a year, 

and we wanted to ensure that the 
limit for parents was effective by the 
beginning of the MEPS survey year.

Parental eligibility thresholds 
can be thought of as capturing 
variation in states’ Medicaid 
generosity, as expressed in the 
maximum income at which parents 
qualify for Medicaid coverage. This 
variable is conceptually akin to the 
Medicaid “generosity index” that is 
commonly used in the economics 
literature (eg, Currie and Gruber, 
1996).44 This index is constructed 
by running a synthetic population 
through different states’ Medicaid 
eligibility rules and computing 
the fraction of the population that 
would be Medicaid-eligible under 
different states’ eligibility rules. 
Holding this synthetic population 
constant across states, the simulated 
index represents differences in the 
proportion of the population that 
would be Medicaid-eligible because 
of differences in state rules.

The income eligibility variable we 
use is perfectly correlated with the 
generosity index in the particular 
case in which the generosity index 
is based on states’ Medicaid income 
limits for adults. To illustrate, 
consider 2 hypothetical states, 
A and B, with parental Medicaid 
eligibility thresholds of 50% and 
150% of the FPL, respectively. 
Consider a hypothetical population 
with uniformly distributed incomes 
ranging from 0% to 400% of the FPL. 
The simulated generosity index for 
state A would be 0.125 (ie, 12.5% of 
the hypothetical population would 
be Medicaid-eligible in state A) and 
would be 0.375 in state B. The index 
captures exactly the same relative 
differences in generosity as the level 
of the generosity threshold.
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We estimated models for our full 
sample of parent-adult dyads and 
separate models for strata of family 
income (see main article for details). 
All models were estimated by 
using family-level survey weights 
provided with the MEPS, with SEs 
clustered by state. We used these 
models to estimate changes in the 
probability that a child would receive 
an annual WCV resulting from a 10 
percentage-point change in lagged 
parental Medicaid eligibility, holding 
covariates at their sample means, by 
using STATA’s “margins” command. 
These estimates are reported in 
 Table 3 of the article.

Association of Parental Medicaid 
Enrollment and WCVs

Our second analysis assessed the 
relationship between parental 
Medicaid enrollment and WCVs 
by using within-state changes in 
parental Medicaid eligibility as an IV 
for a parent’s receipt of Medicaid. 
This IV analysis allowed us to 
estimate the relationship between 
a parent’s Medicaid status and 
children’s receipt of WCVs by using 
policy variation (ie, within-state 
changes in Medicaid income limits 
for parents) that is uncorrelated 
with family-level determinants of 
insurance take-up and health care 
use.

To conduct these analyses, we 
estimated binary probit models, in 
which the dependent variable was 
an indicator that a child received 
at least 1 WCV in the year, and the 
main independent variable was an 
indicator for parental enrollment in 
Medicaid:

   
Pr   (  WC  V  i, s, t   = 1 )   

   = α + δParentEnrol  l  i, s, t     
+ β  X  i, t   + ϕ  R  c, t   +  μ  s   +  γ  t  

    

We instrumented the variable 
ParentEnrolli, s, t by using lagged 
Medicaid eligibility thresholds and 
MedicaidEligs, –1 by using STATA 
version 14’s “ivprobit” package. As 

with our intention-to-treat analyses, 
these IV models incorporated survey 
weights and design-based variance 
estimates. The coefficient of interest 
is δ, which measures the association 
between instrumented parental 
enrollment and WCVs. We used 
the margins command in STATA to 
convert estimates from equation 
2 into the change in probability of 
receiving a WCV associated with 
parental Medicaid enrollment, 
holding all covariates at their sample 
means.

As a robustness check, we compared 
the results of the IV probit model 
used to estimate the association 
of parents’ Medicaid enrollment 
with WCVs to estimates obtained 
from a linear 2-stage least 
squares model. The 2-stage least 
squares model requires weaker 
distributional assumptions for the 
endogenous variable (parental 
Medicaid enrollment) and allowed 
us to directly assess the strength 
of association between Medicaid 
eligibility thresholds for parents and 
their Medicaid enrollment. These 
2-stage models took the following 
forms:

   
E  (  ParentEnrol  l  i, s, t   )   

   =  α  1   + θMedicaidEli  g  s, t−1     
+  β  1    X  i, t   +  ϕ  1    R  c, t   +  μ  s   +  γ  t  

    

   

E  (  WC  V  i, s, t   )   

  =  α  2   + δ  ̂ ^  ParentEnrol  l  i, s, t      

+  β  2    X  i, t   +  ϕ  2    R  c, t   +  μ  s   +  γ  t  

   

where E(.) denotes the expectation 
function. Here, equation 3 is a 
first-stage linear regression model 
in which we predicted parental 
enrollment in Medicaid as a function 
of lagged eligibility limits and all 
covariates (including year and state 
fixed effects). We used an F test 
of the MedicaidEligs, t, –1 variable 
to determine its suitability as an 
instrument for parental enrollment. 
This first stage F statistic was 
statistically significant and large 

(F = 16.95, P < .001), revealing 
the strength of our instrument as 
a predictor of parents’ Medicaid 
status.45

In equation 4, we used predicted 
parental enrollment from the first 
stage to estimate the association 
between WCVs and parental 
enrollment that is induced by 
plausibly exogenous changes in 
states’ Medicaid eligibility thresholds 
for parents. We found no appreciable 
differences in our estimates of 
the association between parental 
Medicaid coverage and WCVs by 
using 2-stage least squares (0.29; 
95% CI: 0.090 to 0.49; P = .004) 
versus the IV probit model (0.29; 
95% CI: 0.11 to 0.47; P = .001).

Calculation of Projected Additional 
Number of WCVs On Medicaid 
Eligibility Expansion, Based on 
Intention-to-Treat Estimate

We projected the number of 
additional WCVs that could be 
expected if the 19 states that have 
not implemented Medicaid expansion 
under the ACA did expand eligibility 
to parents with incomes up to 138% 
of the FPL (133% of the FPL plus a 
5% income disregard).

First, we used the Census Bureau’s 
Current Population Survey data to 
estimate the number of children by 
state who lived in families within 
income bands of 25% of the FPL in 
2015.

For the 19 states that have not 
expanded eligibility under the ACA, 
we computed the difference in the 
state’s current Medicaid eligibility 
cutoff for adults and the ACA 
expansion threshold (138% of the 
FPL). We then estimated the number 
of children whose parents would be 
newly eligible with Medicaid on the 
basis of this expansion.

We then used the results from our 
intention-to-treat model (which 
estimated the predicted probability 
of annual WCV receipt with each 10 
percentage-point change in Medicaid 
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threshold, by FPL), to calculate the 
number of children who would be 
expected receive an annual WCV with 
expansion of Medicaid eligibility. Our 
calculation was as follows:
Number of additional WCV per 
state = (number of children whose 
parents would become eligible for 
Medicaid coverage with expansion) × 
(change in Medicaid eligibility limits 
in state on expansion of eligibility 
to 138% of the FPL, expressed in 10 
percentage-point increments of the 
FPL) × (marginal probability of WCV 
receipt with each 10 percentage-
point change in the FPL eligibility 
threshold). Eq. 5

Supplemental Results

The following tables summarize the 
results of several supplementary 
analyses. Supplemental Table 
5 shows the correlation of our 
imputed measure of pregnancy 
status (based on delivery dates and 
inpatient claims for pregnancy) with 
observed pregnancy status from 
2008 to 2013, the years when self-
reported pregnancy was reported 
in the MEPS data set. Supplemental 
Table 6 shows changes in states’ 
Medicaid eligibility thresholds for 
adults over the study period. There 
is a marked increase in Medicaid 
eligibility for parents over the study 
period, which we use to identify the 
association of parental eligibility 
with WCVs. Supplemental Tables 7 
and 8 present the full results of the 
primary analyses. Supplemental 
Table 9 summarizes the results of 
our sensitivity analyses (as compared 
with our primary analyses). For 
the intention-to-treat analyses, we 

reported coefficient estimates from 
our logistic regression models (in 
log odds), and for the IV analyses, we 
reported coefficient estimates from 
probit models (before conversion to 
marginal probabilities). Our results 
were robust to adjustment for 
children’s enrollment in Medicaid 
and/or State CHIP and the exclusion 
of post-ACA time periods When 
we limited our analysis to states 
with income limits for children’s 
Medicaid and/or CHIP coverage 
≥200% of the FPL throughout the 

study period, we continued to find 
a positive association of parental 
Medicaid enrollment and WCVs, 
particularly for near-poor families 
(125% to <200% of the FPL), but 
our estimate using this smaller set 
of states was less precise. We found 
no relationship between parental 
Medicaid eligibility and WCVs in 
higher-income families (≥400% of 
the FPL), revealing that the effects of 
parental coverage expansions were 
concentrated (as expected) among 
low-income families.
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suPPleMental table 5  Correlation of Pregnancy Definition With Self-Reported Pregnancy Status

Year Sensitivitya

2008 74.3
2009 67.6
2010 66.8
2011 66.5
2012 66.7
2013 62.4

a Based on the “gold standard” definition of pregnancy as self-reported by the patient.

suPPleMental table 6  Characteristics of Lagged Parental Medicaid Eligibility Thresholds Over 
Study Period

Year Mean Medicaid Eligibility Thresholda % of Statesb With Eligibility Threshold ≥200% of 
the FPL

2001 73.5 7.8
2002 75.4 7.8
2003 78.0 5.9
2004 78.2 9.8
2005 76.8 9.8
2006 84.0 13.7
2007 90.8 15.7
2008 93.3 15.7
2009 95.7 21.6
2010 96.4 29.4
2011 107.5 27.5
2012 115.0 33.3
2013 107.7 29.4
Overall — 39.2

—, not applicable.
a Expressed as percent of the FPL, weighted for study sample, and lagged by 1 y.
b Percent of 51 (50 states and DC).
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suPPleMental table 7  Intention-to-Treat Analysis: Adjusted Association of Parental Medicaid 
Eligibility Threshold With Probability of Annual WCV

Predicted Probability (95% CI)a

Parental Medicaid eligibility thresholdb 0.0027 (0.00058 to 0.0048)
Child sex
 Female Ref
 Male −0.0087 (−0.02 to 0.0030)
Child age, y −0.013 (−0.015 to −0.011)
Parent sex
 Female Ref
 Male −0.083 (−0.12 to −0.044)
Parent age, y −0.000019 (−0.0012 to 0.0012)
Parental education
 Less than HS Ref
 HS diploma or GED 0.0010 (−0.0092 to 0.030)
 Any college 0.055 (0.032 to 0.078)
 Not specified −0.049 (−0.13 to 0.033)
Parental race
 White Ref
 Black 0.00096 (−0.018 to 0.020)
 Asian or Pacific Islander -0.046 (−0.078 to −0.014)
 Other 0.011 (−0.022 to 0.045)
Parental ethnicity
 Non-Hispanic Ref
 Hispanic −0.012 (−0.042 to 0.019)
Parent comfortable with English language?
 No Ref
 Yes 0.028 (0.0045 to 0.051)
Parental smoking status
 Nonsmoker Ref
 Current smoker −0.015 (−0.035 to 0.0044)
 Not specified -0.029 (−0.054 to -0.0031)
Family income ($) −7.0E-07 (−1.19E-06 to −2.13E-07)
Family size (no. of members)
 2 Ref
 3 −0.037 (−0.065 to −0.0080)
 4 −0.060 (−0.092 to −0.027)
 5 −0.076 (−0.10 to −0.047)
 6 −0.088 (−0.13 to −0.050)
 7 −0.11 (−0.16 to −0.058)
 8 −0.15 (−0.20 to −0.094)
 9 −0.14 (−0.24 to −0.039)
 10 or more −0.19 (−0.25 to −0.13)
Parental structure
 Single parent Ref
 Two parents 0.022 (0.0065 to 0.038)

Multivariable logistic regression of WCV receipt on Medicaid eligibility threshold; in addition to state and year fixed effects, 
adjusted for additional covariates including county poverty rate, county physician density, and county Metropolitan 
Statistical Area Status. GED, general education diploma; HS, high school.
a Predicted probability of WCV, calculated at the means of all other variables in model.
b In 10 percentage-point increments of the FPL.
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suPPleMental table 8  IV Analysis: Adjusted Association of Parental Medicaid Enrollment With 
Probability of Annual WCV

Predicted Probability (95% CI)a

Parental Medicaid enrollment
 No Ref
 Yes 0.29 (0.11 to 0.47)
Child sex
 Female Ref
 Male −0.0071 (−0.019 to 0.0045)
 Child age, y −0.012 (−0.014 to −0.0099)
Parent sex
 Female Ref
 Male −0.040 (−0.095 to 0.016)
Parent age, y 0.00074 (−0.00059 to 0.0021)
Parental education
 Less than HS Ref
 HS diploma or GED 0.024 (0.0042 to 0.043)
 Any college 0.078 (0.048 to 0.11)
 Not specified −0.032 (−0.12 to 0.05)
Parental race
 White Ref
 Black −0.020 (−0.045 to 0.0048)
 Asian or Pacific Islander −0.052 (−0.086 to −0.018)
 Other −0.0040 (−0.047 to 0.039)
Parental ethnicity
 Non-Hispanic Ref
 Hispanic 0.0037 (−0.030 to 0.038)
Parent comfortable with English language?
 No Ref
 Yes 0.0038 (−0.022 to 0.030)
Parental smoking status
 Nonsmoker Ref
 Current smoker −0.046 (−0.070 to −0.022)
 Not specified −0.025 (−0.052 to 0.0025)
 Family income ($) 1.6E-06 (−1.72E-07 to 3.26E-06)
Family size (no. of members)
 2 Ref
 3 −0.042 (−0.072 to −0.012)
 4 −0.069 (−0.10 to −0.036)
 5 −0.089 (−0.12 to −0.058)
 6 −0.11 (−0.15 to −0.075)
 7 −0.14 (−0.19 to −0.090)
 8 −0.18 (−0.24 to −0.13)
 9 −0.22 (−0.32 to −0.12)
 10 or more −0.25 (−0.31 to −0.19)
Parental structure
 Single parent Ref
 Two parents 0.059 (0.032 to 0.085)

Multivariable probit regression of WCV receipt on instrumental parental Medicaid enrollment; in addition to state and year 
fixed effects, additional covariates in model include: county poverty rate, county physician density and county Metropolitan 
Statistical Area status. GED, general education diploma; HS, high school.
a Predicted probability of WCV, calculated at the means of all other variables in model.
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suPPleMental table 9  Comparison of Results of Primary and Sensitivity Analyses

Intention-to-Treata Analyses: Coefficient (95% CI)b IVc Analyses Coefficient (95% CI)d

Primary 
Analysis

Sensitivity Analysis: 
Subsample States With 

CHIP Eligibility Threshold 
≥200% of the FPLe

Sensitivity Analysis: 
Sample of Families 
With Income >400% 

of the FPLe

Primary Analysis Sensitivity Analysis: 
Controlling for Child 

Medicaid and/or 
CHIP Coveragef

Sensitivity Analysis: 
Pre-ACA Period Sample 

(2002–2009)

Parental 
Medicaid 
eligibility 
thresholdg

0.012 (0.0025 to 
0.021)

Among families with an 
income <200% of the 
FPL: 0.0054 (−0.0053 

to 0.016)

0.0054 (−0.0081 to 
0.019)

—

Among families with 
an income 125% to 

<200% of the FPL: 0.014 
(0.00012 to 0.029)

Parental 
Medicaid 
enrollment

—

No Ref Ref Ref
Yes 0.76 (0.30 to 1.23) 0.79 (0.23 to 1.34) 0.78 (0.17 to 1.40)

—, not applicable.
a Multivariable logistic regression of WCV receipt on Medicaid eligibility threshold; in addition to state and year fixed effects, additional covariates in model include child sex, child age (y), 
parent sex, parent age (y), parent race, parent ethnicity, parent English-speaking status, parental smoking status, parental education level, parental structure of household, family income, 
family size, county physician density, and county Metropolitan Statistical Area Status.
b Coefficient for parental Medicaid eligibility threshold, with 95% CI, expressed in log odds.
c Multivariable probit regression of WCV receipt on instrumental parental Medicaid enrollment; in addition to state and year fixed effects, covariates in model include child sex, child age 
(y), parent sex, parent age (y), parent race, parent ethnicity, parent English-speaking status, parental smoking status, parental education level, parental structure of household, family 
income, family size, county poverty rate, county physician density, and county Metropolitan Statistical Area Status.
d Coefficient for instrumented parental Medicaid enrollment, with 95% CI, estimated from a probit model.
e For these 2 sensitivity analyses, intention-to-treat analyses performed as Medicaid eligibility were found to be a weak instrument for parental enrollment.
f Model also includes a binary indicator of any child Medicaid and/or CHIP coverage.
g In 10 percentage-point increments of FPL.




